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TO  MATHILDE  OERSTED. 

We  dedicate  this  translation  to  you,  as  a  slight  token  of 
our  friendship,  and  of  our  lively  recollection  of  your  highly 
gifted  father,  whose  yarious  philosophical  researches  you 
followed  with  such  deep  interest.  We  sincerely  hope  that 
we  may,  in  some  degree,  have  fulfilled  your  father's  earnest 
wish,  that  a  true  representation  of  his  views  of  Nature 
should  he  presented  to  the  English  Public. 

L.  &  J.  B.  HORNEIt 

January  y  1852. 


THE  LIFE  OP  H.  0.  OERSTED. 


Iv  the  north  of  Europe,  and  especially  in  Denmark,  there 
appeared  at  the  end  of  the  last  century  a  number  of  dis- 
tmguished  men,  among  whom  we  may  mention  the  names 
of  Oehlenschlager,  Thorwaldsan,  the  Swede  Berzelius,  the 
Norwegian  Steffens,  Rask,  the  greatest  philologist  of  modem 
times,  who  died  so  prematurely,  the  philosopher  Sibbem, 
and  the  two  brothers  Oersted.  The  yoimger  brother  still  lives, 
and  ia  the  most  eminent  and  acute  jurist  of  the  north ;  by 
his  ardent  and  intellectual  study  of  Kant  and  Fichte  when  stiU 
a  youth,  he  gained  for  himself  in  the  meridian  of  life  a  distin- 
guished reputation  in  Germany.  The  eldest  was  the  physicist, 
whom  we  will  now  consider  from  a  somewhat  nearer  point  of 
view. 

Hans  Christian  Oersted,  the  subject  of  our  present  memoir, 
was  bom  in  the  year  1777,  in  the  little  town  of  Rudkjoking, 
on  the  Island  of  Langeland.  His  brother  was  also  bom  there 
in  the  following  year.  Their  father  was  an  apothecary,  and 
in  narrow  circumstances;  he  had,  therefore,  but  little  to 
spare  for  the  education  of  his  children,  even  if  the  small 
town  in  which  they  lived  had  not  been  almost  entirely  defi- 
cient in  means  of  instruction.  The  young  Oersteds,  however, 
leamed  to  speak  and  to  understand  German  from  a  native  of 
Germany,  who  lived  in  their  neighbourhood.  The  eldest 
taught  himself  arithmetic  from  an  old  school-book,  and 
immediately  imparted  his  newly-acquired  knowledge  to  his 
brother.  Thus  the  two  boys,  eager  to  gain  information,  passed 
scTeral  years  under  their  parents'  roof,  educating  themselves 
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by  mutual  instruction  and  communication.  At  a  later  period 
they  acquired  Latin  from  the  lessons  of  a  private  tutor,  but 
Hans  Christian,  in  his  twelfth  year,  was  taken  into  the  shop 
as  an  assistant  to  his  father,  where  he  soon  took  the  greatest 
pleasure  in  the  dbemical  part  of  his  ^x^loyment;  at  the 
same  time,  however,  eagerly  devouring  all  the  warlike  and 
historical  books  which  fell  into  his  hands  in  this  retired 
spot. 

Hie  brothers  soon  discoirered  that,  supported  by  i3ie  happy 
talents  with  which  nature  "had  endowed  them,  and  by  t^ 
constant  exchange  of  i^e  knowledge  ihey  had  separately 
acquired,  they  might,  wrdi  a  Httle  additional  assistance,  pass 
the  examination  in  such  a  manner  as  to  enable  them  to  enter 
the  TFniversity  of  Oopeniiagen ;  and  in  iMr  they  were  sue- 
cessful.  In  1 794  they  went  to  Copeidiagen,  where  they  wert 
hi  first,  indeed,  obliged  to  live  very  tiparingly ;  but  tiiey 
desired  nothing  better  than  to  bury  ifhemselves  in  Ibeb 
studies,  and  they  passed  the  two  first  examinatiens  witti  the 
happiest  results,  lliey  recerwd  some  assistance  from  ^ 
Government,  and  supplied  what  was  defficient  "by  private 
lessons;  but  at  this  point  their  mental  paths  divided.  Almoet 
forgetful  of  the  surrounding  world,  and  following  inclinations 
winch  had  manifested  themselves  at  an  early  period  of  life, 
the  younger  brother  immersed  himoetf  in  phSosophy  and 
law ;  ^e  elder  in  astronomy,  pfhysics,  and  medicine.  Hiey 
still  continued,  however,  to  live  togetiter,  and  to  impart  to 
each  other  the  results  of  their  difPerent  studies,  but  1feey 
entered  very  Kttle  into  general  society.  Harely  had  the 
CJiiiversity  beheld  two  students  who,  scarcely  recognizing  or 
appreciating  the  pleasures  of  ^tte  exciting  days  of  youth, 
resigned  themselves  with  «uch  ec^emess  and  delight  to  aen 
earnest  life  of  ^tudy. 

Oehlenschlager,  whose  «ister  at  a  later  period  became  the 
'wife  ©f  the  younger  Oersted,  was  almost  ihe  mhy  friead  of 
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te  t«ro  liUJgdwm.  He  wm  several  years  tbek  jiauor,  and 
ftmnd  a  iBHt  deoMked  •eontcMt  i&  diaracter  liy  iiis  ei^er 
eaatsMSAy^  mid  ii»e  exdHkig  pnde  of  yoikh.  Thifl  friend- 
fM^  of  the  yovdsfcd  trefinl  was  maintained  in  andiaunished 
ntenntif  and  fiiesfaBess  to  the  ¥ay  la^  when  the  two 
kodieES,  wiko  ten  eady  yeudu  had  most  intimately  and 
•lively  pondci^MEted  in  Use  hdUiant  devdepment  of  the  cele- 
ksled  yofltyACCOPyaaiaedtem  to  his  last  heme.  ]^t  it  was 
the  youthful  days  of  those  three  young  men  which  pre- 
sented sn  naont  «f  isalent  atnd  mwteal  emulation,  and  one 
eammon  oxwomI  atriTgig,  sueh  as  is  sare^  to  be  met  with  in 
histmy.  it  is  wfM,  hmmaiy  and  it  may  be  considered  as  a 
lEKVOurable  eircnutasoe,  that  the  period  of  their  youth  ha]>- 
pened  dmiBf  the  igie8rt;e8t  mestal  fermentation  which  has 
been  eihibitod  in  modem  times.  A  oiew  era  <^  politics  oom^ 
menoed  in  Etaaee;,  and  mi  jrfiEosepk^  and  poetiy  in<j(ermany; 
mental  life  wmi  e^eaywbeve  in  aetioii.  Sleflfens  returned  to 
Denmark  from  Germany  with  a  een^^lete  series  of  intellect- 
toal  leetaves,  and  stood  ixiSk  as  the  prodaimer  of  the  new 
philosophical  and  poetic  Gosp^  «ad  4ie  samds  ^f  the  three 
j^nao^  fiamai  apidfy  imd  pm^erfi^  nmtmfed  imder  the 
wvetsal  Svapean  «i»ing  snn.  HaM  Christian  Oersted, 
t^'^fido  a  pbystciam,  but  by  indmati<m  a  natural  philo* 
s^her,  tosame  nfetacked  to  the  new  sesthetic  tendency^  which 
e^peciidly  pnevaOed  in  tbe  B«rtii,  and  in  17^7  he  gained  the 
Uisnefsity  priae  (a  geild  medal)  by «  lej^  to  the  esthetto 
prize  ^uesti«n,^  (hi  the  Inists  of  Poetry  and  F^ose.''  About  ^^ 
Ifce  same  toie  be  passed  his  pfaamaceutioal  examination,  mA 
m  ^  Ibllowaig  ymx  he  gained  anotiier  prize,  by  a  medical 
priae  essay,  la  1799  he  wxote  a  dissertation  for  his  doctor's 
degree  on  *^4te  ibreidtootonidLS  of  Natnral  Metaphysics,''  v^ 
wL  by  it  pus^i^d  tkalt  sot  akne  had  he  iuTestigi^ed  with 
cieaiBew  and  origiBahity  the  actual  matter  of  his  owi^  par- 
tMar  «CMNM,  physics  «Bd  chemistry;  but  that  he  had 
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embraced  the  whole  with  aimiversal  and  philosophical  per- 
ception, independent  of  certain  prevailing  systems.  In  the 
metaphysics  of  nature,  he  had  emancipated  himself  in  some 
essential  points  from  Kant ;  and  in  a  criticism  of  Gadolins' 
Introduction  to  Chemistry,  he  exhibited  a  new  theory,  of 
alkalis,  which  at  a  later  period  was  imiversally  adopted. 

rHe  now  (1800)  tmdertook  the  charge,  of  an  apothecary's 
shop,  and  delivered  lectures  on  chemistry  and  natural  meta- 

Lphysics. 

In  the  same  year  the  galvanic  battery  was  discovered  by 
the  Italian  Volta,  and  galvanism  now  appeared  as  one  of  the 
most  powerful  forces  of  nature,  which  everywhere  invited 
the  disciples  of  science  to  new  experiments.  Oersted  also 
took  an  active  part  in  it,  and  even  his  first  experiments  led 
to  new  discoveries  with  respect  to  the  powerful  action  of 
acids  during  the  production  of  galvanic  electricity,  and,  of 
the  relation  of  the  opposite  eflEbcts  developed  through  the 
conductor  of  the  battery  to  both  poles ;  while  he  proved  that 
both  acids  and  alkalis  are  produced  in  proportion,  as  they 
mutually  neutralize  each  other. 

Inspired  with  an  earnest  desire  to  penetrate  deeper  into 
the  world  of  knowledge,  he  set  out  in  1801  upon  his  first 
journey  iuto  a  foreign  country,  and  there  never  was  a  more 
^exciting  or  fertile  period  for  an  ardent  spirit.     BrOwn  had 
changed  the  school  of  medicine  into  a  battle-field,  and  the 
Hungarian  chemist  Winterl  had  given  forth  a  new  system  in 
his  eminent  work,  Prolusiones,  which  was  reserved  for  the 
young  Dane  to  bring  forward  by  means  of  a  critique  to  the 
German  public,  by  whom  it  had  at  first.been  little  regarded. 
Oersted  at  that  time  became  personally  acquainted  with  the 
celebrated  men  of  Germany,  and  he  everywhere  met  with  the  i 
most  £ivourable  reception:  the  unusual  depth  of  his  learning  j 
and  his  active  mind  astonished  all  who  came  in  contact  vdth  | 
him;   and  the  youthful  freshness  of  his  almost  childlike: 
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external  demeanour  won  all  hearts.  Amidst  the  number  of 
distinguished  men  with  whom  he  had  intercourse  in  Ger- 
many, we  may  especially  mention  Schelling,  the  two  brothers 
Schfegel,  Fichte,  Schleiermacher,  lieck,  Z.  Werner,  Fr. 
Baader,  Ermim,  Kielmeier,  Rumford,  and  the  mineralogists 
Iknsmann  and  Weiss.  But  he  became  most  intimately  ac-J 
qnainted  with  the  celebrated  ph3rsicist  Hitter,  who  was  then 
at  the  height  of  his  &me.  At  a  later  period.  Oersted  had 
an  opportunity  of  doing  him  a  great  service.  In  the  winter 
of  1802-1803,  he  spent  some  time  in  Paris,  where  he 
diligently  studied  and  mastered  the  French  language  and 
literature ;  and  it  was  just  at  that  period  that  Ritter,  having 
discovered  his  *'  Pile"  (Ladungsaiile),  sent  a  treatise  of  it 
to  Oersted,  written  in  his  peculiarly  obscure  style,  with 
the  request  that  he  would  translate  it  into  French,  that  it 
might  compete  for  the  annual  prize  of  the  French  Institute. 
The  latter  agreed  to  the  proposal,  and  performed  the  task 
80  weU,  that  Bitter  afterwards  asserted  "  that  he  understood 
the  translation  better  than  his  own  writing,"  so  thoroughly 
had  Oersted's  pliable  mind  previously  familiarized  itself  with 
the  thoughts  and  method  of  the  German  physicist.  The 
merits  of  the  discovery  were  not,  indeed,  at  that  time 
appreciated  by  the  Institute,  but  they  were  more  fully 
recognized  at  a  later  period. 

Oersted  returned  from  Paris  (1803)  by  the  route  of  Brussels, 
Leyden,  Haarlem,  and  Amsterdam.    At  home  he  continued 
to  be  considered  more  in  the  light  of  a  naturaLpbilosopher,^    ' 
and  less  as  a  physicist,  and  on  that  account  he  was  unable 
to  obtain  the  chair  of  physics,  though  it  vras  then  vacant ;  ^ 
however,  for  the  period  of  three  years  he  received  an  income 
(^  300  bankthalers  from  the  public  purse,  and  an  equal  sum  ^ 
&r  experimental  purposes.    The  University  had  at  that  time 
lost  by  fire  all  the  instruments  belonging  to  the  laboratory, 
»d  those  used  for  the  purposes  of  natural  philosophy;  but 


mi  TBft  nzrs  or  x.  (x.  coBEsono. 

V>    *  lie  lartniiifi^y  xecdrod  a  pukati^  cdSwetum  oi  makinaaneaxk^ 

^v'^l^         %  means  of  wkmk  h»  deisrered  kcfioxes  More  a  myneitMM 

nod  eduoited  asadienee  on.  deetcki1r|r^  gpaliaiiinay  and  mag^ 

oetiam,  loBat,  Bjght,  and  comiiiisluiiiv  m  aceoidaiice,  incfeed, 

:w3ik  the  dyaamic  tkaory^  whidk  dedneM  all  cbenkal  efibds 

^from  tiia  same  fandnnwmtel  ibxees.    At  ^  same  tim«^  be 

p«hlidb«d  xtumeroiis  Gtennan  and  Baaidb  treatijse»,  the  moat 

important  of  whiek  veoe  2!^  iS'^/w  (^  Jmdf  and  Bams  (k 

Gelilen's  JoumU^^  and  e^«cm%  his  Obatmation^  on   the 

V  Bistmy  of  Cksmisiifyy  wlti(^  k  most  intimatodLy  connected 

-with  his  8d£nti&^  eaffeery^and  is  remarkahlte  fer  pointiag  ont 

the  deydlopment  and  general  teatden;^  cvf  his  mind. 

Oersted's  intellectual  and  <keply4nt®restmg  lectures^  but 
especi^j  the  pttfoHcatioiii  ^  hk  new  eapenments  on  the 
acoustic  fignresy"*  at  kngtiii  pttved  tiie  ^may  i&  1806  fiw  his 
obtaink^  the  profioss^orship  of  i^ysics  at  the  Universiiy  <^ 
^(V^^c^    ^Oopealu^en.    His  aetiie  na^u?e  was  new  &lly  occupied  by 
[^(^«v^  ""  ^''nnmesQBS  public  and  priirate  leetusea;  he  s«ceeeded  in^eoar 
.  ^cl^"^       sidbrably  enlarging  hk  ci^leetuni  o£  ]iastviuBents>  and  he  was 
^defatigable  in  making^e^^mments ;  he  became  teacher  at 
the  Academy  of  Jiaad  Cadets ;  he  deliyered  lectues  fox  the 
adjutants  of  the  geqtaral  8ta£^  and  in  1809  he  published  his 
Manual  of  M^hameal  P^icsy  whix^  was  considerably  en- 
larged and  altered  in  1844.    The  ^»eaxance  of  the  pcMrtion 
devoted  to  chemieti^  was  dieabyed  partly  by  his  trayels,  partly  ; 
by  the  annual  adyaaoes  of  scicaiee.     Duicing  this  ardent  and  j 
erer  enthusiastic  -activity  in  his  owm  sdLcaiee,  which  was  conr-   i 
stai^y  deveh^ing  kself^  he  refreshed  himself  in  his  private 
^[^lile  by  initercoarse  with  an  inteHectual  and  stirring  circle  of  I 
society,  which  included  the  first  men  of  his  time,  among 
whiMu  were  his  br^^car,  ^tgiiens,  Qehlensfihlas^  and  the 
witty  poet  and  critic  Baggesea,  who  was  hi&  oi^j^oaent  at  a 
I  h^r  period.    By  ittbercomrsc  wu^n  these  men»  he  was  kept  in    I 
"^  See- tiicr  Biedogoe  OB  Ttaes^  tt  lie  Movpuig  pagM. 
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iMif  c«miram»4]€Qa  with  the  philosophical  and  asthetic 
fifeitemp^tff  ef  ihft  periods  Fichte  also,  who.  ia  1807  agent 
tHBi^tayaie  ia  C^enha^iii  ia  aearcfa,  of  ropoaa^  fosmed  one  oC 
IjbifreuKle., 

Ow^ndimd^tookansUiiirajoarnaytoCUrBiaayandi^^^  * 
hk  1812  and  1&13L  He  vunained  &  eenaideKaUe  tuna  in. 
Steriift,  and^  ui^ed  by  NiebiAr,  he  tdiere  pobliahed  his  Vimo^ 
&fiie  Ckmnical  Lawi  of  Nakir^^.  which  ia  Pam  he  tramlated 
1^0  Ymm^.*  Wepermiw  by  the  tiitie  of  the  Frendi.  work 
luMf  his  thougjita  wexe  already  fixed  ia  that  one  directiont  in 
n^idl  he*  was  soon  to  make  hi»  name  fsaoenm  to  the  wodd  1^ 
a  §;jRat  disee^ezy^  whose  results  are  already  proved  to.  be  of 
vwreHal  ^^ae.  We  need  only  here  allude  to  tbe  eketro* 
magnetic  telegraph,  which  probably  without  Oenrted  w(»dd 
not  yet  ha^e  existed. 

On  bas  retnsa  to>  Benmavk  in  1814  h&  married;  by 
nhieh  smrnege  he  hftd  three  sens  and  &uii  danghters.  Hi»^ 
aetire  partacipatton  in  itttBUectual  li&  in^pc^Ted  him.  in  a 
ke«i;  Ifiteuary  dispnito^  wi4h  Gyuadtwig^  in  wyoh  he  asserted 
1B&,  endmdasBiL  hie  eonfdetiea  of  the  harmony  of  Beasgn 
wifli.&»lJBw  QJ.  Nfttnrtt.  and  of  the  unfetteged  power  of  tiie 
jndgment,  wl  oppooWoik  to-  the  ultranumtane  paradox  of  that  ' 
aalboi^  who  in  an  etiiMiwaie  int^leetnal  *'  woiM-cbroniele" 
{jodb-€hH)ni^\  ehose  ta  employ  tiud^Bible^even  in  its  moat 
KAez^  inlespretation^  as  tilae  exdbsi^ie  standard  of  final  de^ 
euioDi  on.  histooieal  diara«t»»  and  eiwofts.  In.  a  univeraity 
fngsammft^afeo  Ibirthe  year  1814  oa  ^  ^  tedmical  language 
«f  the^  G^ty^  and  Cfcenmm  tongues  ^n^loyed  ia  ehemiatry,!' 
Otested  pnUishedi  a  series  of  in^awms  hints  ia  ^v^our  d^  a 
Mtieiud  soienttifie  tenaia^ogy  emanc^atsd  hox&  the  .Greek 
cidEreneh  t^nniaology  bkhertOKei^iiayed,  which  hes  already 
ivthe  moefepartbeeoiiMr  popular ;.  and  ia  aspeechat  a  festxTzd 
fptrfaa^  wildt  afiusienL  ta  the  osthadoR  Gmndtwig),  he  repi3e>^ 
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£fc!  Wv#>^  -V  sented  the  practice  of  science  to  be  a  religious  worship.     Most 

^^  of  his  time  was  besides  occupied  with  lectures,  which  during 

7  several  winters  he  delivered  daily  for  &ve  hours;  some  of  these 

^  ^  '  ^^were  in  German,  for  the  corps  diplomatique.  He  introduced 
a  monthly  lecture,  which  he  continued  to  the  last,  in  which  he 
gradually  communicated  and  explained  all  the  discoveries  of 
the  day  on  experimental  Natural  Science ;  he  also  about  this 
^time  discovered  a  galvanic  copper-cell  apparatus  {kupferkasten 

Otv^^^        fippfj^^fj^f^^  together  with  a  new  method  to  blast  mines.     In 

^J^M  1818  and  1819,  by  command  of  the  king,  he  examined  the 

•^^VA<  ^"^    Island    of   Bornholm,    accompanied    by  the    distinguished 

r  Jk^  t/^'^^^^^^^  Forchhammer  of  Holstein.    This  island  had  been 

^^*  hitherto  neglected,  but  was  mineralogically  interesting,  and 

rich  in  ironstone  and  coal. 

At  length  came  the  year  1820,  from  which  may  be  dated 
Oersted's  great  fame,  and  called  by  himself  the  happiest  year 
of  his  life.  He  discovered  "  electro-magnetism^^^  or  the  law  of 
reciprocity  between  electrified  bodies  and  the  magnet.  The 
actual  discovery  of  this  hitherto  imknown  law  of  nature, 
which  already,  in  the  few  years  that  have  since  elapsed,  has 
produced  such  extraordinary  effects,  was  developed  during  a 
course  of  lectures  a  privatissimum^  which  in  the  winter  of 

^u<i>«>^*<r  I  1819  and  1820  was  delivered  before  some  of  the  provectiores 
(the  more  advanced  students).  The  original  idea,  however, 
whose  real  existence  now  for  the  first  time  became  a  fact,  he 
had  carried  in  his  mind  for  a  long  period,  and  even  in  the  year 
v^  181,3,  in  the  above-mentioned  work.  Views  of  Chemical  Laws 
of  Nature,  he  had  expressed  his  anticipation  of  the  existence 
of  a  near  connection  between  electric,  galvanic,  and  magnetic 
currents.  If  galvanism,  he  thought,  be  only  a  hidden  form 
of  electricity,  then  magnetism  can  also  be  only  electricity  in  a 
still  more  hidden  form ;  and  his  efforts  were  directed  to  the 
inquiry  whether  electricity  in  a  galvanic  form  might  not 
exercise  a  perceptible  effect  upon  the  magnet.    His  continued 
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experiments  proved  the  truth  of  his  suspicion  that  the  voltaie 
current  had  an  influence  on  the  magnetised  needle.  He 
thought  with  reason,  that  exactly  as  a  hody,  when  penetrated 
by  a  strong  current  of  electricity,  radiates  heat  and  light  on 
eveiy  side,  such  might  also  be  produced  by  magnetic  action. 
His  experience  that  lightning  altered  the  poles  in  magnetic 
needles,  which  it  had  not  struck,  seemed  to  confirm  this. 
But  the  true  direction  of  the  effect  was  still  tmdetermined. 
He  however  succeeded  in  fully  establishing  it.  In  his  lecture, 
when  the  decision  of  his  long-cherished  anticipation  ap- 
proached with  unavoidable  reality,  interrupting  himself  for  a 
moment,  he  immediately  invited  his  audience  to  a  practical 
trial ;  and  even  the  first  experiment  was  successful,  though 
the  efiect  was  too  feeble  to  give  at  once  full  validity  to  the 
law.  It  was,  however,  perceived  that  the  glass  was  pene- 
trated by  the  electric  current,  as  well  as  by  every  magnetic 
efiect. 

For  two  centuries  the  opinion  had  been  alternately  accepted 
and  rejected,  that  electricity  and  magnetism  are  produced  by 
the  same  forces  ;  yet  all  endeavours  to  prove  the  accordance 
had  been  in  vain.  Oersted  now  completed  the  evidence  by 
his  renewed  experiments  during  several  months  with  a  very 
large  galvanic  chain  of  copper  cells,  of  zinc  plates,  and  a  weak 
acid ;  that  there  is  always  a  magnetic  circulation  round  the ' 
electric  conductor,  and  that  the  electric  current,  in  accordance 
toith  a  certain  law,  always  exercises  determined  and  similar 
impressions  on  the  direction  of  the  magnetic  needle,  even  when> 
it  does  not  pass  through  the  needle,  but  near  it.  Electro^ 
magnetism  was  thus  introduced  into  nature,  not  as  an  ex- 
ception, but  as  a  imiversal  force  of  nature,  which  may  be 
revealed  in  aU  bodies.  A  concise  Latin  account  of  the  dis- 
covery of  the  preceding  exp^iments  was  simultaneously 
sent  to  all  the  European  capitals  of  Science,  and  Oersted  ^ 
enjoyed  the  greatest  and  best  reward;  namely,  that  his  dis- 
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ww&gj  seoa  engaged  iHae  attentios  c^  tiie  physiiaste  e£  att 
eountriss ;  thaib  k  iras  extended  by^  zealous  iaquizy  and  se- 
peated  esperunonts^aad  piawL iiteelf  te be  &uitful  by  &Bapid 
snccesBioa  o£  sew  dia8o«adevp  so  thai;  ik)w  k  £onna  tiba  basis 
of  (me  o£  tike  pnacj^al;  c^fi8ifim&  ijt  beoka  a€  inalanictiMi. 
Benoiwn,  and  bfinouiiable  tagtimoMaJB  streamed  m  v^n  hia 
from  eifes^r  »d&;  ivaavf  kanuid  secieties  selected  bim  as  tiiak 
menk^ ;:  tibv  Bo^ml  Society  m  Lomdoa  sent  him  tliA  C^laj 
naediEd,  and  the  Foenfik  Instknte^  as-  an  oxIaBaordiaary  aoknow^ 
kdgmgentr  picsented  him  irttk  one  ef  th»  niadiematiflat  claat- 
priaes,  worik  300^  francs. 

We  most  bear  la  niind^  when  e^ealdag;  of  Hm  g^at  e^^mai 

d  Oeisted's  Mfe^  that  bis  semees  m  eaperimfinjtadL  phjnos 

wcoe  bj  n»  means  confined  t»  tki»  single  phanemenoa, 

aUbongk  it  may  bare  cast  the  otiiers  into  ndiadew    In  jtibe 

fidilowing  yeavs*  bis  labours  in  a  new  edition  of  bis  work 

.  .^^^Ton  Physics  led  to  very  important  experiments  on  the  eomr 

\yi^  ^  jZ,pre88ioB  of  wafteir,  and  when  engaged  in  these  reseasebes^  be 

j\^^^^^   iw^eiofbsd  an  instmnnent  1^  whk^  a  m<»e  certain  method  waa 

{attainftdi  o£  eompeessing  kqnidA.    By  repeated  expervmenta 

he  saeeeeded  at  a  InteK  period  to  point  oui:  the  hitherto 

,'^X^^^'^  doubted  mHdtfy  of  tbe  so-caUed  law  e£  Maiuotti  (£or  the 

^1  '  *^^  '     cempression  of  the  air)^  eTen  hr  a  greater  amonnt  of  pros- 

«ire,  up  to  tiur  point  wh^pe  the  gases  beconiA  liquid.     He 

pveif  ed  the  existene^  of  a  metal  in  alumina^  and  iaTented  a 

method  of  sepearaiing  it  ^  iurtibftr^  a  new  method  to  mn&e 

ehloindBsout  of  ooddns. 

AssKsled  by  the  Cbvemment^  Oem^sd  nndectoek  a  third 
joormy  to  €bnnai^^  Fnanoet  and  ¥tiig1andi,Jn^l  822-23, ;  h» 
was  chiefly  occupied  with  the  kte^  diseoT^eft  on  lights  anA 
t '"  ^  he  biongbt  Ibaak  a  nnniber  of  ktpertant  instmsuments.  Ooi 
b»  retacn  heme^  be  feimded  ik&  Society  fer  the  Disls^ 
birtiiiMb  of  ^twral)  S^encev  wbtoh,  amang  other  thingsi,  was. 
the  oacosion  q£  pnUic  )s«tuffes  being  delmsed  by  its  pu|pi2» 
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ni»  oioet  iN9«tmt  town^  kn  tlw  couBtsy.    In  1823-24"^  ^' '^  "^ 
ht  iei&fese^  a  eaonse  ^  Frenek  kctoreas;  and  ia  ia2£r^^^ ' 
tniT^bBd  Ia  Nevwajy  aiicl  also  Tiated  Beriin,  nAtere  he  made  ^  w^s-'"*^ 
tt  address  m  the  Society  of  Natundtsts^  as  lie  did  Cke- 
twe  n  Hambui^k  im  1830i.     la  ift.^4  ty^  Y^fyjiWI  qaHM  Ml   <^^<^ '  ^ 
Gdttkgeoy  that  Iw  laigkt  become  better  ac^uainled  mjth  his 
zecent  obs^rvatioiift  <»  magnetism,  bj  which  he  was  impaled    (^«v*  ^"^'^ 
to  c»taUi^  a  mag^tie  obserratoiy  in  Copenhagen.     He  took'^v-^  ^-^^ 

aa  aoiiye  part  in  the  Sca-aJMiftyijift   a^ipryg   ^  Jj^a^mrtiJu^ 

lAk^  once  the  year  ISSSLhad  met  cyexy  three  years  in  one  o£ 
tile  BortJ^iA  kingdoms.  He  attended  ^be  meeting  at  Gothe- 
ktf  iflL  1839,  and  those  at  Cop^ihagen  in  1840  and  1847^ 
tibe  Steckhehn.  maeting  ia  184:2^  and  that  at  Christiaaia  in 
1844.  The  prinei^  leeches  and  papers  he  deliTered^.  are 
pdldished  in  the  fc^wing  Tolnme.  In  1836  he  again  idsited 
T^iiia  aiMb  England,  and  attended  the  Scientific  Meeting  at 
Soathflflitftoga  in  Sept^^nber  of  that  year*  At  the  cksing 
General  Meeting  tiie  following  words  were  spoken  by  Sk 
Mn  Herseh^  whaeh  may  be  inserted  here  to  show  the 
appreciation  in  whkh  Professor  Oersted  was  held  by  the 
pyioscfhess  oi  England : — 

"  In  scieikee  there  was  but  one  direction  which  the  neediv 
voald  take,  when  pointed  towards  the  Ikiropean  continmit, 
and  that  was  towards  his  esteemed  Mend  Fro&ssor  Oersted* 
&  knew  not  how  to  speak  of  him  in  his  presence/  withmii 
nalating  some  of  that  sanctily  by  which^  as  an  individnalv  he 
ms  sonounded.  To  lode  at  his  eahn  manner^  who  conld 
tbink  Ihat  Im  winded  such  an  intense  power^  capable  ol 
akeiing  the  ^Mft  ?^^  of  a^jpag^  a^d  almost  conyulsing  the 
kaawledge  of  tbft  woidd.  He  had  at  this  roifteting  developed 
to  ihem  some  of  those  recondite  and  remarkable  powers 
iriaek  he  had  besn  hunself  the  first  to  diseoyer,  and  which 
ipeat  ahaost  to  the  extent  o£  obliging  them,  to  alter  their 
Tiews  on  the  most  ordinary  laws  of  force  and  of  motion*    H9 
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elaborated  his  ideas  with  slowness  and  certainty,  bringing 
them  forward  only  after  a  long  lapse  of  time.  How  often  did 
he  (Sir  John  Herschel)  wish  to  heaven  that  he  could  trample 
down,  and  strike  for  ever  to  the  earth,  the  hasty  generalisa- 
tion which  marked  the  present  age,  and  bring  up  another  and 
a  more  safe  system  of  investigation,  such  as  that  which 
marked  the  inquiries  of  his  friend.  It  was  in  the  deep  re- 
cesses, as  it  were  of  a  cell,  that  in  the  midst  of  his  study,  a 
far  idea  first  struck  upon  the  mind  of  Oersted.  He  waited 
calmly  and  long  for  the  dawn  which  at  length  opened  upon 
him,  altering  the  whole  relations  of  science  and,  he  might 
say,  of  life,  until  they  knew  not  where  he  would  lead  them  to. 
The  electric  telegraph,  and  other  wonders  of  modem  science, 
were  but  mere  eflfervescences  from  the  surface  of  this  deep 
recondite  discovery,  which  Oersted  had  liberated,  and  which 
was  yet  to  burst  with  all  its  mighty  force  upon  the  world. 
y^  'If  we  were  to  characterise  by  any  figure  the  advantage  of 
V^*^  Oersted  to  science,  he  would  regard  him  as  a  fertilizing 

0^  shower  descending  from  heaven,  which  brought  forth  a  new 

^  L^^P»  delightful  to  the  eye  and  pleasing  to  the  heart." 

Oersted  quitted  England  at  the  close  of  the  Southampton 
Meeting,  and  joined  the  Association  at  Kiel  on  his  road  home. 
.>.»<Uty^'*^*'^  ""With  reference  to  his  worldly  position,  he  had  become  Sec- 
retary to^the  Royal  Society  of  Sciences  in  Copenhagen,  Pro- 
fessor Ordinarius,  a  Corresponding  Member  of  the  Academy 
of  Sciences  in  the  French  Institute,  Director  of  the  Poly- 
technic School  at  Copenhagen,  which  he  had  himself  created 
by  the  personal  influence  he  possessed  with  Frederick  VI. 
In  1837  .he  was  made  Knight  of  the  Legion  of  Honour,  in 
1840  "  Conferenz-rath,"  in_L842  he  was  made  Knight  of  the 
Prussian  Order  "  pour  le  M^rite  dansles  Sciences  et  les  Arts," 
in  1843  he  received  from  Erlangen  the  diploma  of  honoiur 
as  Doctor  of  Medicine,  and  in  1847  the  Grand  Cross  of 
Dannebrog. 
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His  extensiye  and  yarious  practical  actiyity  did  not,  mean- 
while, hinder  him  from  taking  an  animated  and  lively  interest 
in  the  development  of  Danish  literature,  and  in  the  political 
life  which  was  awakened  at  a  later  period.    The  most  influent  e^*^'  ^  ^  ~ 
tial  newspapers  frequently  contained  contributions  from  his  L^''^**'*'l 
pen,  and  in  1829  he  appeared  as  a  fellow-founder  and  a  ^   ^ 
eealous  co-operator  in  a  literary  monthly  journal,  which  con- 
tinned  to  exist  till  the  year  lQi^8.    This  was  a  most  meritOsJ 
lions  undertaking,  by  which  limits  were  at  length  placed  to  the 
uniutellectual  tendency  of  Danish  criticism  which  existed  at 
that  period,  and  which,  like  a  hostile  stream,  threatened  to 
destroy  the  healthy  feeling  for  science  and  art.   In  the  various 
criticisms  of  sesthetic  and  scientific  works,  which  he  published 
tiirough  this  medium,  as  well  as  in  treatises  and  essays  which 
were  otherwise  distributed,  he  always  exhibited  an  inclination, 
combined  with  rare  capacity,  to  popularize  general  intelli^ 
gence,  and  especially  the  knowledge  of  natural  science,  and 
to  render  it  fruitful  in  the  widest  circles.     Thus  the  whole^. 
course  of  his  long  life  offers  a  rare  example  of  indefatigable 
activity  and  of  honest  and  many-sided  effort.     A  long  Ijrric 
and  didactic  poem  which  he  composed,  The  Balloon^  was 
translated  into  German  by  Johannsen,  the  minister  of  the 
Qerman  congregation  in  Copenhagen,  in  1836. 

As  a  teacher  at  the  University  he  was  always  much  beloved^  i^  --'^ , 
from  his  imassuming  manners,  and  his  simple  gentle  demea-  ^^^ 
nour  in  the  delivery  of  his  lectures,  which,  nevertheless, 
breathed  an  ardent  spirit  which  could  not  be  mistaken.    Hey 
always  met  older  as  well  as  younger  students,  who  needed 
any  scientific  explanation  and  assistance,  in  the  most  friendly  -^ 
manner,  and,  in  many  cases,  where  talent  had  to  struggle 
with  material  obstacles,  his  kindly  heart  was  even  more  than 
nsually  alert.     Not  alone  naturalists,  but  all  who  were  culti-  ^ 
vated  among  the  younger  generation  of  Denmark,  were  his 
pupils.    He  not  only  benefited  men  by  his  labours,  he  was 


also  *<ihe  ^firet  ipi4):o  begai&tto  gm  pepdbr  t^ 
to  Is^s,  8Rd  %  so  ^oixig  be  mever  idiBfudied  iAk&  poetw 
asHi  Aesthetic  interests  iviiich  masiEed  ttliestizsifig  |)6Eiod  ^  lug 
3F&titk.  I^  ftesimess  azid  ootivitf  of  his  pcwevs  of  oeEOErpier 
faoisicm,  wkielLOODrtiBned  to  1^  ia8rt,«iid  hsm  agreeable,  as  wdl 
Q^  as  instniotive  mttsmer  a£  lepreaeaaAaiaan,  not  im^wqiieBdy 

A  v.|l***^^>^eiiiii}d  us  o£  Afexander^an  SiamiioUit.  ]b  Denmarl^  walk 
its  ^gle  University,  aill  peofik  «of  edmoattioii  fozm  one  fiuaify, 
more  tiian  in  other  oostftiies;  and  amoiig  the  thonjaandb 
wiko  attended  ids  leotnres  dacmg  neaziy  Indf  a  centary,  not 
only  did  -efich  of  tftiem  oany  home  |xrafit  ^md  at  ireA  stiaasimt 
Irom  his  words,  ifdt  also  a  fyleasii^  is^^tgo  ^  his  &ieM% 
oomxtenanoe,  idnoh  ^Kias  m  often  fitted  mp  wiith  ^^iiimic 
ddight  on  ^e  snl^eete  «f  Ins  iecftsve,  mini,  in  ^  ei^pesmeoite 
wiikdihe  exfaibhed.  Jiot  snfieqneoBtly  in  a  flow  ^  ideas -aad 
fancies,  be  was  eifiereaiiie  by  ti  cesium  absence  of  mind,  hut 
tittis  was  so  oenrpldely  a  part  cf  hinflelf  that  it  admitted  ^ 
no  censionB;  indeed,  ha  andienoe  wovM  kaiie  heen  vn^idllii^ 
tohwest 

Since  the   yeeor  1834^  wiicn  l^wnd  oonstitutaesud  ideas 

%)egan  to  stk  l^emseS^vs  in  BmiA  ^litn,  aisd  wiien  the 

old  forms  1>egan  to  be  f^nlcen,  Oersted  freely  sttacAied  ham- 

self  to  the  deliberate  meven^xit  m  advaaoe,  and  hy  hk  ffOfn- 

larity  a^ioirg  1^  stndents,  he  had  a  caimnig  and  leasoiiuig 

^'  ''^''^v>  rSflnence  dtnring  periods  -of 'exitenraat ;  in  ISa^  he  oo-'^e- 

tV^'"^        rated  m  Ihe  fotmdation  of  the  *6ooiety  !for  freedom  of  I3tt 

^^press;  awd  when  C9iristi«n  VHI.  aseemded  laaie  throne,  he 

addressed  tihis  piinee,  wklh  whom,  from  Iftie  oemmon  lo<re  «f 

^  ,^  <  '      natural  scimoe,  be  stood  in  dose  oonneertiaa^  in  a  speech  «( 

^^      -^    a  most  Irbend  tendency,  proclainn!!^  hna  to  be  the  jndge 

and  representa1ii«  of  ihe  enSargeA  WamtiL  ideas  of  tetter 

times.    Neyerliieless,  Oersfted'fi  positMn  totd  inolnmtioBB  as 

^'^tieV«     ^  ^^^^^'^  ^  science  necessarily  hmdened  him  &6m  takki^  a 

^'v^-i--    ^^  part  in  dre  poiilitcid  Kfe  whieh  was  now  developing 
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UstM, ImA'Cvexiheare  ht  contianed  i&  view,  -miiix  Hvefy  intcofeity 
tfae  active  fisroe  of  Nature  and  Reaeoa. 

Oa  liie  Ttii  of  Novembec,  IftSO,  a  jubilee  was  held  n 
lisiaQr  of  'tibe  £ftieth  mBoaiyeaxacry  of  Oeiated's  long  ttul 
anbent  «er¥ioes,  ixt  1^  Umivflraity  of  OepezihageiL  Depo- 
tetkms  Srom  the  iomg;  from  &e  Tumintera,  from  the  pnofeatoia, 
«id  the  atudemCs  «£  ^the  UH^emty,  from  the  Polyteofanc  and 
LiAutiaal  Sdioola,  fiooked  to  liim  fram  ail  parts.  Pelkioal 
^foenees  were  laid  aside,  aadfioople  of  aE  raaks  and  opinicgis 
wiled  an  itestifyiiig  tbeor  veapeet  andafEaotion  to  the  old  nas, 
vho,  &Gn^  in  his  ae^nexty-tiRrd  yeac,  frtiH  retamed  yontibM 
'vigour,  both  m  Ibodjand  mmd.  The  lung  pneented  hai  watii 
new  honeoKB,  aEod  b j  the  isflnaice  of  Us  fiends  he  received 
from  Government  a  coimtry  Msidenoe  nearOcpeidiagen,  whoeh 
had  beea  fonnerfy  inhaft)ited  bf  QehJenschlager.  A  tordi-light 
fracewian,  eomdacted'by  &e  stndentB,  who  aaag  irerses  in  his 
honom:,  oc»ckided  1^  foetintieB  of  this  day,  wiueh  had 
tfann^btmt  lieen  mi  the  mert  gratifying  natme,  for,  by  the 
description  «f  an  eye-mtness,  they  were  eridendy  prompted 
h^  ^  hearts  ef  l^ese  who  assisted  in  them.  Winter  paawd, 
and  Pro£o8sor  Qemted,  ever  active  in  mind  and  "body,  pv- 
SBsd  his  eostomary  a^iocatiims  of  leotores  and  literary  oeea- 
petions,  tin  the  heginning  of  Hart^  1851^  when  he  was 
attacked  l^  coM,  from  whidi  at  'hmt  bo  seidoss  aippveheBsbna 
weee  entertaoned  1^  himscif  or  by  his  &adly.  In  a,  few  day«, 
however,  infiaommation  in  1^  chest  ensued ;  he  sufiBsred  little 
fir  no  paim,  hot  ias  etresgl^  rafd^y  dedned,  amd  en  the  9^ 
of  Maieh,  scarcely  a  week  from  the  commeBK^ment  of  has  i^ 
ness,  he  ^acpare^  ^msNyimded  l»y  his  affiieted  family,  and 
doe^  Togseited  by  the  whole  city  of  €openhagMi.  His 
Moir^oitizeitK,  iviio  a  few  months  'before  had  joined  m  ex« 
pBessing  their  gratitode  -kfr  his  long«errices  to  the  Umren^ly, 
now  sought  to  alleviate  their  sorrow  by  contributing  their 
ahare  in  the  last  proofs  of  affection  and  respect  which  were 
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paid  to  their  departed  friend.  On  Sunday,  the  16th  of  March, 
about  a  hundred  scholars  went  in  procession  to  the  house 
of  the  deceased,  where  they  laid  a  silver  wreath  upon  his 
coffin,  and  after  singing  some  rerses  which  were  composed 
for  the  occasion,  they  bore  it,  surrounded  by  torch-bearers, 
to  the  University,  where  it  was  laid  in  state  in  a  hall  hung 
-with  black.  Here  it  remained  till  Tuesday,  the  18th,  "when 
it  was  removed  to  the  principal  church  (the  Frue  Kirche). 
The  coffin  was  borne  by  the  students  of  the  Polytechnic 
School,  and  was  attended  by  a  procession  headed  by  General 
Major  von  Scholler,  who  represented  the  King  of  Denmark. 
Then  followed  his  Royal  Highness  the  Hereditary  Prince  of 
Denmark,  the  Chamberlain,  Baron  Juel  Rysensteen,  repre- 
senting her  Majesty  the  Queen  Dowager,  Marie  Sophie  Frede- 
rica;  the  relations  of  the  deceased,  the  Rector  Magnificus 
of  the  Theological  Faculty  and  the  Clergy  of  Copenhagen, 
the  Professors  of  the  University,  members  of  scientific  socie- 
ties, the  Ministers,  Foreign  Ambassadors,  a  deputation  from 
the  Industrial  Association,  &c.  A  great  number  of  all 
classes  followed,  so  that  the  whole  procession  amounted  to 
about  2000.  A  funeral  march  was  performed  as  they  passed 
along,  and  the  bells  continued  to  toll  till  they  reached  the 
principal  entrance  of  the  church,  before  which  was  arranged 
a  guard  of  honour  belonging  to  the  civic  infantry.  The  in- 
terior of  the  church  was  hung  with  black,  and  illuminated 
by  candles.  The  coffim  was  placed  on  a  catafalque  in  the 
•centre,  and  the  mournful  ceremony  was  concluded  by  some 
more  verses  from  the  students,  and  an  oration  from  Dean 
Tryde.  The  nearest  relations  of  the  depeased  accompanied  the 
ooffim  to  the  churchyard,  where  Pastor  P.  Hasle,  the  son-in- 
law  of  the  deceased,  spoke  the  last  farewell  words  over  the 
grave. — (JFrom  the  Biographical  Sketch  hy  P.  Z.  Mbller,  Sfc) 
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The  following  Papers  have  been  arranged  without  any 
reference  to  the  different  periods  of  time  in  which  they  were 
written,  but  as  they  might  best  serye  to  introduce,  illustrate, 
or  complete  each  other. 

The  SpiBiTTrAii  nr  the  Matebial.    (A  CoifTXB&iTioii)   .   pp.  1 — 27 

Two  views  of  the  world,  the  one  proceeding  from  the  oonsidaration 

of  the  Spritoal,  the  other  from  that  of  the  Material,  which  must 

he  reconciled. 
What  we  know  most  immediately  of  bodies  is,  that  th^  appear  as 

spaces,  capable  of  prodndng  effects. 
The  Material,  as  such,  is  subject  to  incessant  change. 
We  may  first  of  all  assert  that  the  Invariable,  which  exists  in 

the  changes  of  bodies,  is  the  Unity  of  Thought,  which  we  meet 

there. 
This  Unity  of  Thought,  however,  does  not  belong  to  ns,  but  to 

Nature,  for  the  laws  of  Nature  are  constant,  and  are  at  the  same 

tune  laws  of  Beason : 
Tet  not  proceeding  from  our  Reason,  but  frt)m  that  Beason  which 

prevails  throughout  the  universe. 
May  not  this  opinion  of  the  general  validity  of  Beason  have 

originated  from  the  essential  peculiarity  of  our  minds? 
Befutation  of  this  doubt. 
Different  remarks  upon  questions,   which  are  to  be   afterwards 

explained. 
A  representation  of  the  Variable  frirther  developed,  and  the  im- 
portance of  seeking  for  the  Invariable  in  it. 
The  essence  of  a  thing  is  determined  by  the  combination  of  those 

laws,  according  to  which  all  the  effects  which  take  place  in  it 

occur.    These  laws  are  properly  called  the  Thoughts  of  Nature. 
c 


XXIV  CONTENTS. 

They  constitute  a  oneness  in  every  Essence,  which  may  be  called 
the  Thought  of  the  Essence,  the  Idea  of  the  thing. 

This  Idea  is  not  a  mere  Thought,  hut  is  realized  through  the  forces 
which  govern  all  things.  The  Essence  of  a  thing  is  therefore  its 
living  Idea. 

Ideas  fhid  a  perfect  redil^lMm  In  Kstuza 

Benewed  doubts,  whether  the  material  of  which  things  are  com- 
posed, does  not  give  them  their  peculiarity;  and  the  answer. 

Each  thing  is  only  part  of  a  combination  of  things,  which  again  is 
part  of  a  more  comprehensive  combination,  itself  belon^^ng  to 
a  still  higher,  and  so  on  to  infinity;  it  is  the  same  with  Ideas, 
of  which  they  are  the  realization.  Therefore  the  whole  of 
ttdstonoe  is  iSbe  woi^  and  fe^eluliGn  of  living  Univenal  Baaaom. 

The  recQiualiaidoa  of  the  Thought  of  the  ewential  similarity  cf 
Matter  and  Spirit  consists  in  this,  that  the  Material  and  the 
Spiritual  we  miepavaU^  vnited  in  the  aiwuttyo  Theaghtt  of  ibe 
Almighty. 

The  Foitntain pp.  28—40 

Kepose  beside  a  large  fountain,  and  the  impres^on  it  makes. 

A  demand  for  an  explanation  of  this  impresaion,  and  in  what  ngni- 

flcation  of  the  word  it  may  be  expected. 
The  impression  that  is  produced  by  the  water  rising  contrary  to  its 

gravity. 
The  impresrion  tiiat  is  produced  by  the  inereasiiig  nze  of  the  rising 

jet  of  water, 
^e  impressioii  that  is  produced  by  the  inward  movement  of  the 

jet,  and  the  consequent  dispersion  of  the  separate  parts. 
The  different  impressions  produced  by  the  sound  of  the  fitOing  drops. 
The  Beantifol  ddiibited  in  the  figure  whidi  is  descrihed  by  the  drops 

in  their  fkQ. 
The  connection  of  Reason  contained  in  the  combination  of  effects,  is 

comprehended  with  pleasure  by  the  inner  sense,  which  is  not 

indeed  conscious  of  this  Season,  though  it  derived  its  essence 

from  All-governing  Reason. 
The  various  eifects  of  light  in  the  fountain  increase  the  animation  of 

the  impression. 
The  impressions  which  are  produced  by  fbunt^ns  of  different  magni- 
tudes and  forces. 
The  impression  of  beauty  in  the  Sublime  and  in  the  Great. 
The  impresrion  of  beauty  in  that  which  is  fiiU  of  life. 
The  Sublime,  the  Living,  the  Harmonious,  considered  as  forms  of 

beauty. 
Bieferonce  to  the  eternal  source  of  the  BeautifuL 
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TB  COKflBMSmH)]!  <»  KjOUBX  BX  ThOCOKE  AKD  iMAftQTiJCKnr 

pp.  41 — 65 

T1^  straggle  oommoBix  prardin^  hetmxM  iiie  < 

ITsfcore  by  thB  xmAentaidBii^  wui  Vf  Ibe 

resaltof  ft  defectirB  edQestno. 
A  pecfect  education  sfc  least  requires  that  we  sboukl  be  jort  as  well 

ftcquainted  witSi  9BtcDe»  m  willi  Hie  fiAvlNif  woiicL 
How  this  cuiitributeB  to  sdnoMUPlHlge  ii  AatnMt  by  tm  astro- 

nramcal  example. 
There  is  somefliiiig  in  iSbe  nnpression  jniRhued  hf  tbe  slvry 

heavens  which  is  oomman  to  all  m^  but  it  contain*  smch 

bowisi,    i^<&  giihMJly  JaoroMW  at  erveiy  hig^   step   of 


The  general  liinii— iri  o£  thft  starry  haavena  withoni  the  inter- 

^VBEtim  e£  Biaoafigiit* 
A  Mosnligfafc  Mght 

The  inpnsBMB  of  the  stanosk  man  in  a  savage  state. 
The  impression  on  men  whose  powers  of  perception  are  somewhat 

awafcwnnd. 
The  impressian  on  men  who  have  reached  the  first  stqp  in  astro- 

nomicat  knowledge.      We  here  meet  wiA  htghsr,  thoogh  still 

somewhat  limifflH*  notions  of  file  ma^Bita^B  aid  OHhv  of  the 

WOTld. 

Slight  alteration  in  these  views,  fintnn  andent  Hbam  to  this  days  of 
Copemicos.  Hie  period  oonmienefaBg  witii  fafaa  m  taken  as  a 
wlM>le. 

In  order  that  the  results  df  sdentific  measurements  of  the  universe 
msy  be  oumpiwieiMfec  by  •■•  xsuifpBtmtKtp.  tiiey  mnsa  be  sub- 
mitted to  its  iBfluenee. 

Tbe  same  with  reference  to  relations  of  time. 

The  impresrion  of  the  stw  iji  fti  siiiiil  ftgm^  oma  wha  has  cnltiTatod 
his  ImagxiHitkaiL  bj  means  of  a  dear  oomprdiension  of  the  System 
of  tbe  imnrena. 

The  result  of  aor  z^ections  is  the  belief  tliat  raCkmal  beings  are 
^atribatad  thaeoughout  the  Univecse. 

The  still  mere  saUime  impression,  whic&  is  made  on  those  who  are 
thnrmigMj  oomnncBd  that  all  esstenee  is  a  dominion  of  Reason. 

.Aan^  Ikhsblut  in*  thsib  xxlatioit  to  If  atttbaij 
.        ....        pp.  66—90 

h  Tke  nature  of  SupenHfion  tmd  SifieMSif        .        •        .         p.  66 

Ab  iofwatigation  of  this  subject  is  even^now  by  no  means  superfluous. 
A  pv^minaKy  warning  to  those  who  attribute  more  than  a  casual 
emnaatum  between  Superstition  and  Faith  or  Pdetry. 
c2 
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Snperstiiion  is  a  tendency  to  believe  sometliing  oat  of  the  orcQnan 

course  of  Nature. 
Since  Nature,  however,  is  the  nnceasing  work  of  Eternal  BeaBon, 

Superstition  is  a  tendency  to  believe  in  what  is  unreasonable. 
This  tendency  is  the  degenerate  state  of  an  originally  well-dispoeed 

mind. 
Infidelity  consists  in  a  tendency  to  reject  all  direct  certainty  which 

does  not  proceed  &om  the  impressions  of  the  senses. 

2.  The  origin  of  SwperstiHon  and  InfdeUtjf,  and  their  mode  of  develop- 
ment    . .        p.  61 

The  Beauty  of  the  earliest  comprehension  of  the  world  by  rnaiv 
must  be  itself  destroyed  by  the  forces  of  the  world  in  order  that 
the  human  race  may  be  led  to  a  higher  point. 

The  enlightenment  of  the  Understanding  on  natural  events  rousea 
in  some  people  doubts  concerning  old  opinions,  in  others  a 
stronger  attachment  to  them,  and  a  hatred  of  new  ideas. 

3.  The  Middle  Ages  an  example  of  a  'period  of  Superstition     .     p.  6S 

Christianity  could  not  abolish  that  kind  of  Superstition  which 

sought  for  aid  from  the  devil.  * 

Illan's  false  comprehension  has  mingled  the  grossest  SuperstitioiL 
with  Beligion. 
/  i        We  must  set  up  the  truth  of  History  as  a  testimony  against  the- 
I  one-sided  eulogist  of  the  Middle  Ages. 

4.  The  injurious  effects  which  Superstition  exercises  on  all  the  concerns 
of  life p.  67 

5.  On  the  supposed  Poetry  of  Superstition  .        .        •        •        p.  69> 

It  is  not  necessary  for  the  creatures  invented  by  Superstition  ta 
fc  partake  in  external  reality  in  order  to  receive  poetical  value;  it  \& 

a  prosaic  error  to  demand  this  for  the  sake  of  poetry. 

A  true  innght  into  things  cannot  approve  of  the  arrogance  with 
which  some  poetical  works  endeavour  to  ^ve  an  external  reality 
to  those  powers  of  darkness  created  by  Superstition.  The  tn^ 
kingdom  of  the  Beautiful  is  a  kingdom  of  Beason. 

The  desire  entertained  by  some  people  to  restore  Superstition  \a 
wrong  on  this  account,  that  no  one  is  serious  in  desiring  it,  and 
that  it  only  misleads  some  people  into  a  belief  in  fictitious  Bdngs. 

A  gross  abuse  of  the  words  poetic  and  prosaic. 

Natural  Sdence  certainly  limits  the  poet  with  respect  to  the  use  of 
some  representations  which  are  contrary  to  reason;  but — ^besides 
granting  him  rich  compensation  as  a  man,  by  lugher  inaght  into 
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Nature— <Blie  unfolds  to  him  a  new  and  rich  poetical  world, 
hitherto  bat  little  employed. 

Q.  The  effeeU  of  Ii^ideUty  .* p.  76 

Infidelity  is  ia  &ct  as  injurious  as  Superstition;  but  since  it  is 

nsnally  created  by  the  progress  of  Scienoo»  its  soppression  is  more 

easOy  accomplished  by  stall  farther  progress, 
lleanwhile  it  may  ^ve  an  ascendancy,  w^ch  leads'  the  coontry  and 

its  inhabitants  to  destruction. 
At  an  tames,  there  will  be  many  who  will  neither  be  ruled  by  Snper- 

stitionnor  by  Infidelity. 

7.  Eow  Science  counUracte  SupentiiUm      •        •        •        .        p.  78 

The  eradication  of  particular  notions  is  not  the  only  efiect  per* 
formed  by  Sdence  in  its  extirpation  of  Superstition,  but  it  also 
eierdses  an  influence  by  the  spirit  which  it  awakens. 

The  destructive  manner  in  which  Sdence  operates  against  Super- 
stition  is  more  fully  exhibited  in  a  series  of  connected  examples, 
whose  chief  force,  in  short,  lies  in  this,  that  Nature  is  by  them 
represented  as  governed  by  eternal  laws  of  Beason. 

Sev^nd  examples. 

The  constant  increase  of  an  influential  applicataon  of  Natural 
Science  in  life,  awakens  an  activity  of  thought,  which  is  des- 
tructive  to  Superstition  even  among  the  hitherto  less-educated 
classes. 

About  Superstitious  notions  which  have  no  origin  in  Nature. 

He  who  has  duly  appropriated  the  philosophy  of  Nature  through  his 
mental  perception,  as  a  rational  Whole,  must  above  all  vigorously 
reject  Superstition,  which  cannot,  on  the  other  hand,  by  one-sided 
knowledge  be  always  excluded  in  particular  directions. 

&  The  Influence  ofNcOnral  Science  when  opposed  to  InfidelUy  .  p.  86 

Natural  Science,  indeed,  herself  refbtes  many  fidse  notions  which 
shehas  occanoned;  but  the  Harmony  and  the  consequent  Necessity 
which  is  exhibited  in  everything,  is  easily  mistaken  for  a  blind 
Necessity  which  precedes  Beason,  and  is  not  comprehended  as 
h^  result. 

It  is  not  sufficient  here  to  recollect,  that  many  naturalists  have 
referred  to  a  purpose  and  a  phm  in  Nature,  fbr  the  idea  of 
necessity  appears  to  contradict  them : 

But  Natural  Science  exhibits  to  us  the  whole  world  as  the  work  of 
the  Divinity. 

Necessity  indeed  appears  to  exclude  the  idea  of  independent  wisdom, 
but  they  are  indissolubly  united  in  Eternal  Beason. 
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All  Existekcb  a  BottiNiON  or  ItUASOir  .        .        pp.  91 — 133 

1.  The  Essential  Unity  of  Intelligence  throughout  the  Vmverte  .  p.  91 

This  subject  must  be  associated  with  Naitiral  ificiette^ 

It  must  not  be  disdaine4»  beoauae  our  loiawledge  of  it  is  etill  fiir 
^m  perfect;. 

The  subject  is  not  treated  in  a  meiaepbymial  maimer. 

Unity  of  Esb^m^  does  not  exclnde  the  grealtert  varieigr  in  the  forms 
of  Existence. 

The  sulject  mnrt  he  <fO  treated  as  to  nepreeeni  tnxQiB  iar  otnr  con- 
templation. 

A  connected  series  of  examples  to  show  that  the  laws  dT  motion  are 
founded  in  Reason. 

An  inhabitant  of  Jupiter  murt  reeognize  the  laws  acknowledged  by 
n  in  the  woiM  i  ii'i  wiJiHj,  hin;  mat  be  wmUi  teltt  a  £dBe  view 
of  tbflw  won  lus  iiaiiiri)MH«iii|,  fmnitf  AadMMitelly  difi^nfc 
firom 'MrcPini. 

BouMb  «f  <tiM  liim'iieidiiMiH  di  «ar  ■niifniiMrnffi  «m  wfatod  by  the 
xjovaMtm  siwtaket  cf  wtakm  Mid  mmOk  t%]WjmBUiB  between 
pvedieted  and  acted  0P0ate  in  4ike  ¥iiiiiWMi 

Further  oeDsderatiMM  4(f  Hm  pumStkm  mat^nibmtAm.  of  Nature 
which  we  suppose  belongs  to  an  inhabitaiA  ttf  Jie^iter. 

ExampleB  to  ilmtvaile  thn  posrfMlHy  df  fMrit  diiwiwawiiitiai  existing 
together  wi&  similar  encAtlid  maAf. 

Fuitlier  developoMit  «f  lihe  mmmiMihaSiMMif  of  ik»  otflerstanding 
faculty  in  the  inhabitants  of  Jupiter  and  liiose  of  ear-lobe. 

What  has  been  «aid  «f  the  fabaMtMitB  «f  JhsfMer  tntt^^  be  applied  in 
all  eeseBtaal  mattera,  not  mif  to  Iflie  iiid'Sliaiiilii^'  Smu^  of  the 
inluibitflBts  ^  the  crtiier  ^^lan^  0f  Mir  wdar  fiyttom,  but  still 
ftzther  %D  *lho8e  «€  the  w^wie  T^akFCMa. 

The  hMTS  «f  Ii^gMi  are  h/m  of  ReMcn. 
~  They  are  valid  for  the  whole  Universe. 

It  is  ^kmtL  m  ^i4at  mawwr  awmiWul  tf  lihrfl  j  im  <fc>  ^^pgnAmsam 
may  be  eaopled  with.creat  difisrenoea. 

Am  the  effect  of  eound  attends  on  vihraiiiQiis  whic3i  may  occur  in 
aU  bodies,  so  bdngs  who  aie  oonscieus  a£  their  <!Oiporeal  con- 
dition, must  have  sensations  which  oocre^poDd  to  the  soosation  of 
sound. 

T^^ansitiop  to  the  oonsideratdoin  of  the  worldlgr  sigriilicatiQn  of  the 
ohemaeal  laws  -of  Nature. 

The  laws  of  Electridty^  GakuusBO,  and  Magnetism,  are  laws  of 
Beason. 

Historical  remarks  and  anticipations  on  the  develoinnent  of  Che- 

The  propertiii  whicdi  on  ^aitii  we  oall  ttmversal,  are  equally  so 
throughout  the  Universe. 


,     ^OKTXNTS.  Xxix 

The  ^vKdity  of  the  laws  of  Hast  throogli  tiie  wbole  Umrerte. 

Tbe  miiversality  of  the  laws  of  Electricity  an  adrlHAiaJ  proof  for 
the  nmversality  of  the  natural  law*  of  Cbeau^trf* 

A  fiitingiiidied  ehoiart,  who  thought  he  had  found  some  grounds 
in  hJ0  tdenoe  to  donht  the  umvei'sai  retotkm  of  gravity  to  the 
mass,  tested  them  himself  by  experiment,  and  finmd  hb  doubts 
refoted. 

nie  sinuhuky  of  mat^or  im  tha  Uiiifvse  ia  ocaiflnned  by  meteoric 
stones. 

l%e  sdiv  ^IsbmAb  lw«e  haeft  pndKed  anndnig  te  tiie  «ine  hiwB  a^ 
the  eai^  As  If  mi  is  tbe  hig^Mit  ftodlKk  of  terrestrial  deve- 
lopment,  the  self-oonscioas  beinga  of  otiwr  planets  most  be  the 
pndncteoftlMfarde^efepinent.  if  tiny  are  ail  prodnoed  according 
to  the  same  laws,  they  aast  all  haspt  a  fbadanMofcal  omilarity  in 
the  Jhool^  of  their  Unitoinlsnirii^ 

2.  Ute  findwmm^l  iimilarUjf  ff  ike  Lmm  of  B^mtUf  im  the   Uni- 
vene p.  109 

The  essential  similarity  of  the  understanding  and  the  sensational 
fiiciilties  is  accompanied  by  the  sense  of  Beanty. 

The  sense  of  Beauty  in  the  inhabitants  of  earth  rests  oo  the  capa- 
bility of  receiving  sensational  impressions,  and  is  produced  in 
con&nmty  with  the  same  laws  of  Boason  as  the  rest  of  Exist- 
ence ;  by  its  reasonable  nature  it  bestows  a  feeling  d  satisfiMstion : 
the  same  law  must  also  prevail  in  the  remaining  portion  of  the 
Universe. 

This  is  illustrated  by  examples  taken  from  f^gores  and  Forms. 

Examples  of  the  effects  of  Light. 

Examples  of  the  ei&cts  of  Sound. 

9,  2%e  e$eeiUial  frineiplet  of  IfufiiWji  t%9  4ame  ^i/rom§h0ut  the 
Vmoene p.  114 

We  again  b^in  with  the  consideration  of  the  inhabitants  of  Earth, 

and  it  is  shown  how  the  w31  of  free  'bdngs  stands  in  suborcBna- 

lian  to  the  eternal  laws  of  Nature. 
The  hmnan  race  hegim  like  the  in^vtdual  auui^  with  tiaple  ihcul- 

ties,  whidi  ara  (o  be  develq^  lipy  redprooal  inflnenoa  with  the 

Kst  of  the  wwrld. 
Already  at  the  earliest  stage  in  the  development  of  the  hiaman  race 

we  ^iseevir  a  Aebfe  gent^f  the  cenaciousBesB  «f  a  Qod, 
The  earlioat  natoral  develepoient  of  the  cOBscioannws  lef  Duty  and 

Viiiae. 
Hie  more  highly  ^fted  Spirits  lead  and  gmde  this  development,  and 

in  so  dei^g  feel  themselvas  inspired. 
The  still  fur&cr  development  of  the  idea -of  a<j»ad. 
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In  tlus  d€fveli(^nnent  Natural  Sdence  contributes  mach  to   the 

banishment  of  idols. 
Osdllations  in  this  development. 
The  various  systems  of  morality  instituted  by  thinkers,  all  point  to 

the  Truth,  that  our  will  and  our  life  must  accord  with  Eternal 


The  trials  which  ori^nate  in  Material  Nature  can  only  be  rightly 

estimated  when  placed  beside  moral  aberrations,  and  all  the  other 

errors  belonging  to  mortality. 
The  true  meaning  of  the  opposition  between  Qtod  and  the  world. 
How  the  abuse  of  human  freedom  has  not  the  power  to  disturb  the 

order  of  Eternal  Beason. 
The  abuse  of  human  freedom  is  still  forther  exhibited,  as  an  infinitely 

small  effect,  in  connection  with  the  whole. 
These  considerations,  when  combined,  lead  to  the  conviction  that 

spiritual  life  on  earth,  in  spite  of  many  oscillations,  develops  itself 

more  and  more  towards  the  realization  of  a  kingdom  of  Beason. 
The  knowledge,  insight,  and  faith  of  Man  as  an  individual,  are  &t 

team  being  exclusively  his  own  work. 
An  application  of  the  preceding  remarks  to  the  inhabitants  of  other 


Caution  is  requisite  in  this  application. 

4.  On  the  Intercommunication  tohich  exists  between  the  Planets,  p.  130 

Inasmuch  as  we  possess  some  knowledge  of  the  condition  of  other 

planets,  those  on  other  planets  may  ^so  have  some  knowledge  of 

the  condition  of  ours. 
Historical  warning  for  doubters. 
We  progress  in  our  knowledge  of  the  condition  of  other  planets. 

In  many  of  them  they  have  probably  advanced  far  before  us. 
A  peculiar  kind  of  Bational  connection  is  developed  through  the 

whole  Universe  between  finite  thinking  beings. 

TSE    CULTIYATIOK    OP    SCEBNGB    CONSIDBBED    AS    ICS    XZEBCISE    OF 
BSLIOIOK pp.  134—142 

Introductory  words.  A  festival  at  our  University,  commemorating 
the  Beformation,  requires  us  to  oppose  the  errors  which  threaten 
us,  by  watching  the  balance  of  truth,  fi:om  which  these  would  lead 
us  away. 

It  is  shown  how  the  peculiar  nature  of  Science  requires  that  its 
cultivation  should  develop  itself  through  Beligion. 
-   It  belongs  to  the  natmre  of  Inquiry  to  search  for  the  Eternal  in 
things. 

The  fundamental  forms  of  Eternal  Beason  are:  Independence, 
Activity,  and  Harmony. 
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The  same  fundamental  forms  are  met  with  in  the  Beauiiftil;  namely, 
the  Sablime,  the  Inspirmg,  and  the  Harmonioos. 

The  Good  we  are  to  seek  must  be  the  really  Imperishable. 

Morality  here  becomes  Beligion,  and  requires  that,  with  all  oar 
power,  we  should  preserve  the  image  of  God  within  ns,  and 
realize  hv^  WilL 

The  forms  of  Virtue  are :  Independence,  Activity,  and  Harmony. 
Its  nature  is  briefly  shown,  and  the  duly  is  pointed  out  of  spread- 
ing the  kingdom  of  Reason. 

The  same  duty  requires  that  we  should  endeavour  to  attain  scientific 
perfection  in  art,  which  implies  thorough  knowledge,  deamess, 
and  harmony. 

It  does  not  fbllow  as  part  of  our  duty  to  Sdenoe,  that  every  one 
should  study  Science.     The  high  calling  of  the  Man  of  Sd^ioe. 

From  this  follows  an  encouragement  to  young  sdentific  men. 

1  The  Bslation  bbtwsek  Natubal  Soienob  ajtd  Poetbt. 

pp.  14a— 163 

The  Bemarks  of  Bishop  Mynster  upon  the  Soul  in  Nature  gave 
occasion  to  these  remarks. 

The  Thoughts  of  the  Author  upon  the  relation  between  Natural 
Science  and  Poetry,  deviate  ten  less  from  those  of  Bishop  Mynster 
than  was  supposed  by  the  latter. 

The  Author,  namely,  did  not  intend  to  say,  that  poets  ought  to 
exclude  the  sensational  conceptions  of  nature  from  their  works, 
when  it  did  not  harmonize  with  the  scientific  conception;  but 
only  that  when  they  speak  as  men  of  the  present  day,  they  ought 
to  avoid  the  fiilse  opinions  formerly  held  upon  the  causes  of 


When  our  minds  are  transplanted  into  the  life  of  andent  times, 
such  false  opinions  are  not  discordant,  but  may  be  used  with 


An  example  of  the  want  of  harmony  in  the  effect  whidi  a  modem 

poetical  work  has  sustained  by  sdentific  discovery. 
The  Author  only  considers  Schiller's  "Gods  of  Greece"  as  the 

expression  of  a  poetical  fancy,  which  proves  nothing  against 

Natural  Sdence. 
The  Author's  mode  of  apprehension  contains  nothing  which  lowers 

Genius. 
Juxtaposition  of  the  propositions  referring  to  the  relation  between 

Natural  Sdence  and  Poetry,  in  which  the  Author  is  of  opinion 

that  most  people  will  eamly  agree  with  him. 
Further  explanations  upon  the  importance  of  Natural  Sdence  to 

Poetry. 
A  passage  is  dted  from  the  poem,  "  The  Balloon,"  in  oppodtion  to 

expresmons  understood  literally  in  Schiller's  "  Gods  of  Greece." 
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TSB    RKLATIOF    OV    KATfTBJLC    SOtBHOi     SO    TABIOUB     HGPOSTANT 
BELiaiOUS  SUB#SCT8 pp.  164 — 191 

1.  The  IimirimKlity  of  the  LtnoetfJ^ure      .        .        .        p.  164 

That  Natural  Laws  under  diflBerent  drcxonstaaoes  are  aooompenied 

hj  diffewmt  effiBct%  k  not  ^fftmed  to  their  Immriability. 
AU^ed  eusmiMtaiioei  themseLves  oocnr  anoordiiig  to  Kaboral  Laws. 
Explanatory  examples,  taken  from  the  Xawb  a£  Motion  and  Attrac- 

.tion,  -00DBider8ai&  their  validii^  liirough  the  whole  of  Existenoe. 
UfarnmplffM  ^rom  CSiemiatrv'. 
Examples  from  Vegetable  Life. 
X  oonaectod  leries  of  exampfes  taken  front  the  Histozy  of  the 

■develoypent  of  the  earth. 
The  Idea  of  the  powihility  of  an  eaostenoe  whidi  might  appear,  if 

the  present  nniverse  were  one  day  to  perish,  can  have  no  influence 

xxjpon.  oar  oom^tfena  ef  tbs  OTiating  voimne,  and  ii  theroAire 

anlyect  to  no  investigation  here. 
We  should  sot  allow  our  wiahei  to  iniaenoe  our  Enmination  of 

Truth. 

2»  CkmiheOifvenHnemt4f<3^dupeumwiehM8€H-liirarsfWUl^ 

While  people  are  unanimooB  in  wcribbig  Hie  h^jhert  wisdom  to  the 
DSvine  govermnent,  opiinoDs  are  divided  «pon  tbe  ^eition,  how 
&r  iAsB  ^e£fects  of  hfuman  lEkeedom  ncueBsiUtitie  partacolar  inflaential 
Acts  of  the  IKvinSty  beyond  the  tnoal  legislitkm  «f  Reason,  or 
whelttier  these  elfects  are  ammged  in  siidsordiiiatfeoa  to  the 
Rfl;i»)nal  order  of  tiie  Whole,  by  the  External  Laws  tiiemselves. 

The  Author,  who  assumes  the  latter  opinion,  illugtamfaBs  it  through 
examples :  A,  drawn  from  SEM^onefi ;  B,  4^om  bumati  arrange- 
ments. 

The  Inexplicable  in  events  may  be  equally  m&i.  as  an  objection 
against  one  or  xjGaet  of  iStut  xfppoBoSi  "opiBions. 
-    It  is  a  folse  !dea  to  suffMte  ISbtA  becsose  we  anRnue  that  the 
go>veimneitt  of  God  happens  aoeoirffiog  to  Sternal  Xiaws,  we  must 
neooosaiily  rqpresetft  Ood  as  mactive. 

8.  The  Bevdopmewt  from  -the  tower  to  <j^  kigher       .        .        p.  181 

Everything  in  natm«  b^;Ms  ^mm  somethBig  ideydoped,  and 
prqgnsMes  to  higher  and  higher  «tageB  •of  ^HvelBfrnssA ;  not  the 
reverse. 

Histoiy  has  nqtcalaMfccd  a  view  in  «ppoiitimi  to  this  witii  respect 
to  nations. 

That  the  wlMie  <if  Naftrnw  was  eoBPopted  1^  the  fViH  au^  be  refute 
i^Kmfmie  grounds. 


<X>KT£KT6.  XZXm 

>4  Svm  eapltHHOtem  in  reftrmoe  U  wkti€  limvewmid  «&•■(  FMk 

p.  183 

He  confideDoe  wludi  is  awa&ened  in  wby  t^KMe  wordf  of  wisdom 
thriMDigh  which  the  PrcqiSiets  o£  the  Iraman  rmoe  have  shown  ns 
what  is  hidden  in  ^tkd  nn&ihomed  deptiis  of  oor  own  nature, 
cm  hy  no  means  he  called  AiMkorSt^  oa.  Faith. 

How  ^'^th  is  awakened  and  stra^gthened  hgrBn^uie  infliMiKW  in  our 
daily  Hie. 

i.  2emmii4dc»m  tie  Fowen^iks  Saul      .  p.  186 

If  it  af^ess'tiiat  ^e  ^oAat  gMiili  ioo  a«ah  4»  finaon,  this 
arises  perhaps  faeosMe  he  Im  not  wfiiiwiaj  tewtgbfc  ivward  the 
fifSsMMK  heiNraem  tlN  tiro  sigHfiMlion  %  whk^ 
tiie  word,  a  limited  and  a  more  eztaMsm  «Be;  Hm  lioritied  is  the 
aort  and,  Ummm  atMVloHMaiaiSMMn;  Ike  tmbs  ^KtenaiTe 
«ithe  «thflr  hmtl  tk& mckaim  miMm  ^ihb  BaaMn  pervading 
everything,  which  constdtntes  that  whidi  k  aaoBMry  to  aU 


^.mimaime  World ,        p.  187 

The  Author  is  here  again  ohliged  to  £^nte  the  opimon,  fliatl^atare 
is  darlc  and  troobled.  It  oidy  appears  impeKfect  and  decayed 
in  the  conception  of  19ie  finite  l)eing. 

The  Author  does  not  think  that  this  doctrine  is  at  variance  with 
Christianity. 

GsBt^Uttts  eenwff^  Ifce  JapaAdtion  >of  Hkt  mmM  |ii  ■■fliuia 
-file  secret  demand  that  moetality.  should  not.be  Fintta. 

Ifatore  itself  is  infinite;  the  more  man's  i^^xreheniion  represents 
to  lum  the  ports  as  separated  from  ISie  Vniiciie,  so  nradi  ike 
m($ee  Niltmre  i^pears  to  him  as  Finile.  The  image  4j£.  Ihdstence 
wlBflk  infimasd  m  'fte  miMl  f£mm  is  dHharsoid  smaller  in 
jftofmticmim  ihe  Jrtaga  cf  ^pwakfrneat  mpom  wkkk  hb  stands  is 
lower ;  bat  the  more  a  man  possesses  oompreihtiHMW  feroeption 
of  "file  wmUd,  se  imdi  the  mam  he  paviic^flkas  ^  €1m  rational 
m^^HieWhaie,  eo  mMh  Ute  moM  fesfe(%  lie  mm  God  in 


In  the  perception  whiohilMl  Mbm  of  ifae nvadl,  tfia  fiidfee,  as  the 
i!iBtte,iba8vanBdwd.  f 


Oir  IHS  IlTTELLBOTTTAIi  iKFLtTBlTOE  XXEBOIBBD  VX  ITATtlBIX  SOlBirOB 
Jir  ITB  PBiuOXIOAL  APPUCAIIOK  •  ,  •  {rp.  192 — 204t 

An  liftrBflutiCion  espedaDy  refcfflug  "to  ift»  «Aot  wiiidh  the  dis- 
ooveries  in  the  material  world  luBve  ^ipon  vAnds. 
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Naturfd  Sdenoe  is  necessary,  in  order  to  complete  the  edncatioD 
which  at  present  prevails,  and  to  free  it  from  one-sidedness. 

As  Natural  Science  uninterruptedly  progresses  towards  new  disco- 
veries, it  has  a  refreshing  influence  upon  the  mind. 

It  leads  to  action,  and  by  that  means  counteracts  artifldal  dreami- 
ness, which  other  education  cannot  alone  accomplish. 

He  who  educates  himself  by  Natural  Science  has  espedal  means  to 
influence  others  in  an  intellectual  manner. 

Natural  Science  opens  to  artizans  the  most  accesdble  road  to  culti- 
vation. 

The  injurious  efiect  of  &lse  directions  in  education,  which  the 
distribution  of  Natural  Science  may  occasion,  is  inconsiderable  in 
comparison  with  its  truly  dvilizing  influence. 

That  which  artizans  have  to  learn  from  Natural  Sdenoe  will  not  be 
too  difficult  for  them. 

Men  of  Science  and  artizans  should  respectively  possess  a  knowledge 
of  their  several  departments,  and  act  on  both  sides  with  mutual 
confidence.  .   , 

The  artizan  will  only  succeed  and  exerdse  an  important  influence  on 
his  own  wel&re  and  that  of  his  country,  when  he  understands 
the  principles  by  which  he  acts,  and  is  able  to  make  discoveries 
himself* 

Expectations  of  the  friture  benefits  resulting  from  the  Institution. 

Bqjoicing  in  what  has  taken  place  among  us  in  Science,  and  what 
does  still  take  place. 

Speeches  deuyebbd  at  two  diefebbnt  Soakdikayian  SciENTiFrc 
Meetings pp.  205— 223 

1.  Speech  at  the  Firtt  Meeting  of  the  Scandinavian  Naturalists  at 
Copenhagen p.  205 

The  Scandinavian  Naturalist  Meetings  will  not  only  have  an 
influence  on  Natural  Science,  but  also  on  the  national  spirit  of 
the  north. 

The  Naturalist  Meetings  of  the  present  day  have  for  the  most  part 
not  merely  a  scientific,  but  also  a  universally  humanizing  effect, 
and  this  not  alone  for  the  sdentific  men  themselves;  the  people 
must  also  be  taken  into  consideration. 

Some  of  the  efiects  prtceeding  from  the  personal  meetings  of  Natu- 
ralists in  the  three  northern  kingdoms. 

Effect  of  the  friendly  relations  which,  taken  as  a  whole,  prevail 
between  Naturalists. 

The  influence  of  Natural  Science  upon  Sodety*  and  th^  cultivation 
.t  of  the  mind,  advances  so  rapidly,  that  it  also  promises  a  great 

uniting  effect  in  Scandinavia. 
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How  important  it  is  that  the  literatures  of  Scandinavia  should 
appear  as  one  literature,  which  may  occur,  without  on  that  ac- 
count either  of  the  three  rerigning  its  peculiar  character.  While 
the  scientific  efibrts  of  the  northern  nations  mutually  Innd  them 
to  each  other,  they  yet  will  not  neglect  to  join  still  more  closely 
in  sdentific  fellowship  with  other  nations. 

Some  proposals. 

2.  Speech  at  the  opening  of  the  Fifth  Meeting  of  the  Scamdinavian 
NaluraUets p.  214 

Becapitulation  of  the  ideas  on  the  united  sdentific  and  national  acti- 
vity hy  which  the  first  Copenhagen  Naturalist  Meeting  began. 

The  attention  is  repeatedly  turned  upon  the  fhitemity  of  languages. 

It  appears,  that  Natural  Science  is  and  must  be  susceptible  of  a 
national  treatment,  as  well  as  a  learned  treatment ;  and  that  it 
may  thus  exerdse  a  great  influence  both  upon  the  devel<^^ent 
of  langpiage  and  upon  the  cultivation  of  the  mind. 

The  objection  which  is  brought  forward  against  the  great  national 
influence  of  Natural  Sdence,  that  it  is  not  an  afibir  of  the  people, 
is  founded  upon  a  misunderstanding,  and  will  be  destroyed  in  the 
further  development  of  Natural  Sdence. 

Or  THE  School  is  Lite pp.  224 — ^243 

\ 

1.  The  delation  between  the  Yowng  and  Old,  with  especial  reference  to 
ffowng  men  on  their  first  entrance  into  the  world      ,        .        p.  224 

Introductory  words. 

The  Author  wishes  to  consider  the  relation  between  young  and  old, 

according  to  the  method  of  Naturalists,  whilst  he  determines  upon 

those  laws  of  existence  by  which  it  must  be  regulated. 
Ifany  wise  proverbs  upon  this  relation  have  less  influence  than  they 

should  have,  because  they  are  only  regarded  in  the  form  of 

Experiences.    They  may  be  represented  as  Laws  of  Existence. 
Laws  for  the  development  of  the  child,  and  its  relation  to  the 

parents. 
Untimely  endeavour  to  quit  school. 
Eedprodty  between  the  &ther  and  the  son  who  is  growing  up, 

between  the  teacher  and  the  pupil. 
The  relation  in  which  the  young  man  stands  to  maternal  love. 
The  period  of  youth  has  its  own  peculiar  ngnification  in  life,  and 

its  own  laws  of  development. 
The  redprodty  between  young  and  old  is  beneficial  to  both  classes. 
The  youth  must  allow  himself  to  be  guided  in  his  judgment  of 

the  activity  of  the  elder  portion  of  the  world  by  the  laws  of 
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development  of  Tnanlrind,  and  he  must  respect  well-earned  merit, 
as  far  aa  this  ^^ears  in  the  light  of  his  age. 
The  Author  advocates  peace,  hecanse  the  hostile  panions  have  now 
so  m«ch  powa;, 

2.  A  speech  delivered  on  the  reception  ofYownff  Studemit  e»  Academical 
Citizens p.  239 

The  University  may  be  regarded  as  an  organized  body  just  as  much 

as  the  state. 
A  glance  at  the  feelings  which  must  prevail  in  the  assaonbly,  both 

among  the  teachers  as  well  as  among  the  old  and  new  academical 

citizens* 
Tha  free  ncientific  IS^  is  now  mifiddied  to  the  new  academical 


Belight  in  Science  is  the  true  sign  of  the  genuine  student. 
EnocHueagement  to  a  true  adeniiic  life. 

AsdxifT  MSfB  MosBBS  Tiusft       -        »        »        •        fi9»  244—256 
L.  Is  the  World  degenerated?        .....  p.  244 

For  many  centuries  cflmplajuta  wsse  brought  fcvwaxd  at  eadi  period, 
that  it  was  worse  than  the  preceding;  if  this  had  been  well 
grounded,  the  world  would  now  be  very  miserable. 

2.  The  Temperature  of  the  Atmosphere  has  not  altered        ,      p.  244 

T]»  oicfort  tecr^ptioBS  of  the  «0B£tiaB  o€  OrnfnkiMf;  600  yean 
ago»  represents  it  juafe  as  it  i»  mm. 

The  Bible  shows  that  vegetation  in  Judaea  was  the  same  in  the 
most  ancient  tknes  as  it  is  at  jsiesent;  thesefbre  that  the  mode- 
rate tempentnre  has  semained  the  same. 

The  oKve-tree  ISOO  yean  ago  had  the  same  northem  limit  in 
Vranee  as  it  has  now. 

Befecenooi  to  aduunr'a  imreatigaiians. 

3*  Men  were  neither  ffreaUr  nor  sponger- m  aneieni  Abmv       .    p.  246 

This  is  proved  by  the  bones  and  skeletons  of  men  who  EVed  thou- 
sands of  years  ago. 

The  sEgimittBtB  that  aie  heoui^  farwtad.  to  prove  that  men  were 
once  strongs,  rest  upon  mJsnndeiatandiBgtt. 

4.  The  duration  of  Life  is  not  dimiaished.      We  now  a^vg  better 
Health p.  248 

The  nxnnber  of  men.  who  leareih  a.  gieat  age  is  greatez  now  than  it 
was  formerly,  heeansfr  we  an  more  pntiaolaE  about  deaDliness 
and  health,  and  live  more  moderate. 
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5.  MmMtimd,  im  a  m&rai  ptiai  tf  wimt,  hm  noi  reewdtd^  imi  has 
tkomeei p.  250 

Wie  must  diEfrive  this  iiifbi'iustion  Itoib  toe  cotemporary  fantorianfl  of 

ibrsoer  oentiuies,  sua  iki4»  trust  to  tiie  om  wdod  rfpff^iTnitfttioritr 

of  more  modem  times. 
Yaloor  was  certainly  more  practised  in  lawless  times,  bat  the  present 

daj  bas  eqully  strong  eiamples  to  bring  finrward. 
Our  opinions  oonoeming  the  iMHunir  which  existed  in  ancient  days 

are  quite  groundless. 
Enli^xtenment  has  assisted  diDisti— Hy  ta  aiptuw  smd,  to  abolish 

Snperstildon,  to  emtingiush  Amhitioiiy  .Azzogaoes^  and  CSroelty, 

and  to  awaken  the  spirit  of  Love. 
Examples  taken  from  the  modem  history  of  onr  ewmlry. 
We  should  neither  despse  Ancient  l^BBom,  jmst  ngnd  our  oiivn  as 

perfect.  ^ 

Kaxueai.  SciEErox  nr  its  Bslatioit   to  htwwebxst  txeiods  of 

THK  WOBLD,  AlTD  TO  THl  PhILOBOPEY  YBMYAISST  THnr. 

PII.2&7— 288 

GHBISTIANIEr  AMD   MmWMML  ClTLTITiaiOK  HJITUMLLX  gVIVOBT  lAOH 
OTHES »  »     II>-28Q — ^299 

Although  tbe  nambav  of  yean  wbieb  giro  riso  to  oar  JiAileei  are 
arbitey,  it  is  stiH  aa  exe^ent  iMiag  tittt  soch  festlrala  should 
be  solemnized. 

At  tbe  Jubilee  solemnized  by  the  TTmr^nty,  in  commemoradan  of 
file  tikoasandth  anniversary  of  Christaanity  in  our  country,  it  is 
sakoUb  to  eonsider  bow  CStoistiau^  and  SoeiKe  simuit  each 
oth^. 

That  the  Sciences  began  to  dedine  at  the  asnie  period  as  thoesten- 
aion  of  Christianity,  can  in  no  way  be  asBvibed  to  tbe  infiuenoe 
of  the  latter,  but  to  the  cormption  of  morals,  which  gave  the 
preponderance  to  the  barbarous  above  the  civiKsed  national 
dsaents  of  thoae  days;  wbeveas  there  exists  a  power  in  Christi- 
anity to  civifiv  barfaaiom  natipnSfc 

Thiapewrar  dapendsd  as  mndi  vpon  the  Bivine  Government  of  the 
Worl^  wbi^  was  rsveaied  in  Urn  distpbuifup  of  Cfaristiamty. 
it  was  iAhi  aroosed  by  iufuiiy;  tha  i—liijiii.  of  religion  became  the 
proBBoten  of  Sdotiee^  and  tiismonaaterias  their  principal  reAige. 

Christianity  gave  occasion  to  a  general  study  of  kngnages^  which 
was  acgainpatued  by  a  great  eiviiizing  eflbet. 

There  has  certainly  often  been  a  contest,  and  frequently  a  very 
stN^g  one,  between  tite  Menda  of  Christianity  and  of  Enlighten- 
menf ;  but  even  where  the  wiU  was  not  good^  it  nevertheless 
afterwards  served  both  Rdigion  and  TruUu 
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>.  Christianity  would  establish  a  kingdom  of  God  upon  earth,  which 
in  consequence  of  its  nature  is  also  a  kingdom  of  Eeaaon. 
While  Science  strives  after  the  same  aim,  and  contributes  much 
to  the  uprooting  of  the  passions,  and  the  development  of  Reason, 
it  supports  Chiistianity, 

Obsbeyatiofs  on  the  Histobt  op  Chemistet      .      pp.  300 — 324 

TJie  various  changes  in  Chemistry p,  300 

Doubts  caused  by  the  changes  in  Science. 

Immeasurable  difference  between  the  Alchemistic  views  and  onr 

own. 
The  Phlogistic  period. 
The  Antiphlogistic  period. 
The  commencement  of  the  Electro-chemical. 

JEverything  in  Science  prevailing  throughout  a  certain  period,  contains 
actual  Scientific  Truth,  though  frequently  much  obscured     .     p.  307 

A  preliminary  survey  of  the  subject. 

The  truths  and  anticipations  of  tiruths  in  Alchemy. 

Comprehensive  Truths  contained  in  the  Phlogistic  System. 

Nature  of  the  Antiphlo^stic  System. 

Fundamental  features  of  the  Electro-chemical  Theory. 

Betrospect  of  that  which  harmonizes  in  all  these  theories. 

That  there  is  a  true  course  of  development  in  the  theories  which  have 
followed  one  another,  and  which  have  been  successively  solved,  p.  313 

The  new  Theory  embraces  fer  more  than  the  former,  and  has  a  fer 

greater  inner  connection. 
Sdence  develops  itself  with  increased  rapidity,  and  arrives  at  a 

greater  intellectual  apprehension. 

The  Development  of  Science  obeys  certain  Laws        .         .         p.  315 

The  harmony  in  the  law  of  development  belongs  to  the  nature  of 
the  thing,  but  is  here  represented  by  examples. 

It  belonged  to  the  nature  of  the  thing  that  metals  constituted  the 
first  object  for  a  combination  of  chemical  phenomena. 

Experiments  on  the  metals  must  lead  to  the  knowledge  of  other 
substances,  and  make  Chemistry  a  Science  of  separations  and  Re- 
combinations. 

At  a  much  later  period,  a  more  scientific  treatment  of  the  gases 
was  attained. 

The  Antiphlogistic  Chemistry  first  became  possible  by  this  knowledge, 
but  was  also  made  necessary. 

Those  effects  which  are  imperceptible  by  their  weight,  become 
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olgects  of  scieniafic  application  id  chemistry  by  previom  prepa- 
ration, which  is  obtained  through  a  one-nded  knowledge  of 
matter. 

The  natural  oonrse  of  development  of  the  doctrine  of  Electricity. 

Accidental  discoveries,  so  &r  as  they  do  not  belong  to  the  coarse  of 
development  of  Science,  exercise  no  essential  eflbct  xsp(m  it. 

i  closer  view  of  the  Law  of  OieiUaiion  tn  the  development  of  Science, 

and  its  hen^icial  influence p.  320 

There  is  a  changing  discovery  and  extension  of  the  limits  in  the 

development  of  Science  in  certain  periods  of  time,  and  distinct 

traces  of  oonection  and  limitation  in  others. 
This  Law  is  a  miiversal  Law  of  Life,  and  promotes  the  Life  of 

Science. 
It  is  very  beneficial  to   the  students  to  make  themselves  well 

aoq[uainted  with  the  revolutions  in  Science. 
Comparison  of  the  development  of  Science  with  the  development  of 

the  Earth. 
This  agreement  between  Nature  and  Spirit  is  not  accidental,  but 

founded  in  the  nature  of  the  thing,  and  points  to  a  higher  physics, 

in  which  the  harmony  of  the  Whole  must  be  represented. 

Two  DiALOGTTBS    ON    THE   FlTlTDAMBNTAL    PbIKCIFLES    OF    BbATJTY, 

iSD  OH  THB  Physical  Effects  of  Tones  .        .    pp.  825-— 371 

Thb  sake  Fbincifi.es  of  Beauty  exist  in  the  objects  bitb- 
mniD  to  the  Eye  and  to  the  Eab         •        .    pp.  325—^51 

Apparent  sources  of  this  pleasure. 

Music  is  a  mere  ei\joyment  of  the  senses. 

This  pleasure  does  not  depend  upon  accidental  circumstances,  but 
irpon  the  nature  of  the  receiving  organs  of  sense ;  it  depends  on 
the  necessary  nature  of  things,  therefiire  on  Beason,  with  a 
OQDflciousness  of  Enjoyment.  Bodies  are  organized  alike,  but 
soolBare  dissimilar. 

The  pleasure  derived  from  Music  depends  upon  the  Lnagination. 

The  source  of  enjoyment  cannot  be  discovered. 

A  refutation  of  this  mode  of  reasoning. 

Oar  pleasure  in  munc  depends  upon  Beason  and  the  senses  at  the 
I         same  tame,  not  however  upon  the  external  senses,  but  upon  the 
1         internal,  upon  Perception. 
[      Consideration  of  the  Circle  in  reference  to  this. 

Idea  is  the  perceptive  oneness  of  Thoughts,  comprehended  in  the 
Beason  as  Perception.     This  is  comprehended  in  the  Beauiaful. 

The  Beautiful  pleases  us  as  the  impresnon  of  an  Idea,  without  our 
bting  at  the  same  time  ccHiscious  of  it. 

d 
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A]^[^caticni  to  other  mstiiemsfcicsl  figiuoiy  tile  symmetrical  and  the 

VBBymmetFica]. 
The  Geometrical  figures  are  infinitely  repeated  in  the  whole,  of 

korgaiiic  Nature* 
JnargaEQC  heings  oonsfdiiite  tile-  dementBrj  geometry.  Organic  the 

h%her  geometry  of  Hatme. 
If  deviation  fix)m  a  figure  seems  ugly  to  us,  we  nuut  attrihute  some 

Beauty  to  the  figure  itself. 
Acoustic  figures  as  applied  to  music. 
No  beautiM  sound  can  be  produced  exoeji  by  symmetrical  yibra- 

tions  of  the  sounding  body. 
There  is  a  hidden  Iteason  in  Tones. 
The  ear,  like  the  eye,  prefers  simple  relations. 
The  chcnrd  of  the  nuy'or  third  is  therefore  the  most  beautiful  of  aO. 
The  relations  of  tones  are  founded  on  mathematical  principles,  and 

may  therefore  be  calculated.    But  our  ei\joyment  does  not  6egmd 

upon  that. 
The  true  Musidan  does  not  calculate  them,  since  his  woric  is 

essentially  poetical 
Thus  we  may  calculate  upon  the  sources  of  the  eigoyment  of  art 

which  does  not  consequentiy  depend  upon  the  imagination.     The 

arguments  are  drawn  from  the  nature  of  the  thing. 
Husic  is  certainly  an  enjoyment  of  the  senses,  but  one  of  the  noblest 

of  them,  and  the  organ  of  hearing  is  one  of  the  most  delicate  and 

most  skilfully  constructed.    Inferior  perceptions  of  the  senses 

cannot  be  reproduced  by  tiie  inner  sensei,  as  the  higher  can. 
Besults  of  th&  whole  investigation. 

Thb  Phtsioiii  Epfeots  ov  ToinBl         ...        pp.  8S2 — 371 


A»  inqoirj  m  to  tii«  caose  why  musk  cfwte*  a  dene  to  dasM^  and 

at  i^  seaie  time  legcdates  tiM  BBOvonaitB  of  the  danee. 
The  efifecto  of  Tonea»  or  rather  th*  "pftMtiens  of  Tooes^   upon 

inanimate  things. 
A  string  when  it  is  iOHDdnig  camoi  an&er  to  vibrate  wfaidi  is 

tuned  alike.    Theair  being  sutinte  vibrations  it  the  cause  eftiiis 

phenomenon. 
Bnt  ija»  strings  which  are  tuned  alike  are  alas  sympathetic     This 

is  explained  by  the  ourvw  of  thertring  whidiisstnu^ 
A  string  which  has  been  struck  does  not  merdy  alfeet  others  which 

are  tuned  alike,  bnt  alao  thon  wtash  are  in  harmony. 
Comparison  of  human  sympatiiy  with  that  between  strings:  strings 

tiiat  are  tuned  alike  soppcnrt  each  other,  strings  that  are  out  of 

tone  hinder  and  distarb  eadi  other. 
New  questions:  Are  the  aerves  set  in  motkn  by  the  vihrstiflos  in 
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the  same  manner  as  the  stringt  ?  Then  ii  .only  a  iithmf  siim- 
larity  between  them.  The  neirei  of  the  ear  Moeiye  unpreasions; 
each  pnessnre  is  (xmnected  with  a  development  of  heat;  and  the 
return  to  the  former  condition  with  cold,  though  thia  k  imper- 
eepiiUe  to  na. 

1^  Tibrations  on  the  nerves  which  are  produced  by  toaea  oommenoe 
from  the  nervea  of  heanng,  and  thence  proceed  to  the  fandn  and 
to  an  the  nervea.    Compariaon  with  other  vibr^tieiia. 

Ihe  variety  cS  vibrations  4o  not  cenfiiae  one  another.  Szamplea. 
Hme-mnac  and  Tone-mnnc.  The  firat  reg^nhitea  aitiiiziry  move- 
menta^  the  last  the  aonl,  but  alao  inveraely.  A  wider  aphere  of 
action  for  mnoc  Condemnation  of  thepreaent  mode  of  moaical 
instmction,  and  proposal  for  its  improvement. 

Neoesdty  for  a  deeper  investigation  into  tiie  BeaotifiiL 

Two  Chaptebs  OS  thb  I^atttkax  PbiiiOsopet  07  THB  BiimmnrL. 

pp.  87»— 413 
1.  The  investigation  doea  not  beig^  with  a  detecminaAkm  af  4ike  notion 

of  Beauty,  but  idth  an  inquiry  into  the  Lawa  for  the  production 

of  the  Beautoful,  by  the  moat  aimple  objecta,  mafligmatic^figarea. 
The  straight  line,  the  cardo,  the  right  angle,  Are  plnaaing;  to  the  eye, 

and  indeed  have  an  inward  aenaatjonal  iVManpi^>>^«B^^  a  mental 

perception,  through  a  union  of  the  vanoaa. 
The  Beantaful  ia  the  Idea  eaqpram^  in  thinga  ao  &r  «a  it  »  reoon-. 

died  to  perception. 
Syn^netry  alone  satisfiea  the  aenae  of  Beaoifu 
Comparison  of  forma  which  aw  produced  by  nature  «Bd  by  thought, 

with  especial  reference  to  the  mutual  cvoanaga  of  tibe  drdea  of 

waves,  the  acoustic  figures,  and  the  laufi  «f  tbfi  Beh^lona  of 

Tonea. 
The  relative  condition  of  strings  aa  sympathy. 
The  effiMtf  ^  tenea  do  not  meroly  bdong  t»  Ksfnie. 
The  Lawa  of  Nature  in  the  Matesial  Wosid  are  LaaMiof  ] 


2.  Sound  and  Light  are  produced  by  vabraBtattie,  the  fiiA  hi  the  air,  the 
latter  in  othei^  wbenoe  tiie  wfaok  3H[ateriad  World  ia  penetrated  b 
jn^emeptiUfi  merauenla:  Heat  ia  l&ewiae  an  inward  vibratory 
movonent,  which  is  connected  with  ike  chenneal,  ^lad^cal,  and 
magnflttprfvwditian  <if  bodies. 
The  importance  of  Light  for  the  oidmawL  and  inward  oondition  of 


We  aie  anaaiMdMMa  of  Xa^bofcy-^u^thout  the  oppeaite  in^areaaion  of 
darimeas. 

In  Symmfltry  there  are  the  oppoaxtes  of  forma,  m  liigfat  those  of 
eflfects;  in  the  former  tibe^nm  of  Tfaought  (the  Ideal),  in  the  latter 
4he  aom  of  Beahty^ihe  Beal),  is  mart  pronnnent. 
d2 
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BelaUon  of  snrfaoes  to  Light.    Two  modes  of  reflecting  Ligbt. 

mirror-reflection  and  the  Aspersing  or  dissolving  reflection.     It 

is  only  the  last  that  ^ves  us  cognizance  of  the  reflecting  parts. 
Unequally  rapid  ^ther-vibrations  yield  different  perceptions    of 

colour.    The  distance  of  the  waves  is  called  the  breadth  of  the 

waves. 
The  ^ther-vibrations  for  the  perception  of  red,  have  the  greatest 

breadth  of  wave;  then  follow  yellow,  green,  blue,  violet.    The 

latter  has  the  smallest  breadth  of  wave.    The  reflection  of  a  rery 

small  number  of  rays,  forms  black,  the  opposite,  white  pigmoiits. 

The  effect  of  smaller  and  greater  coloured  surfaces. 
<        Colours,  with  regard  to  their  application  to  dress,  to  houses,  and 

their  signification. 
The  impression  of  colours  in  consequence  of  their  indirect  relati<ni8, 

especially  from  the  ordinaiy  notions  of  sodety. 
The  symbolical  signification  of  colours. 
'         Certain  colours  by  theur  union  yield  white  light. 
Complemental  colours,  or  harmonious  colours. 
Application  of  the  PhUosophy  of  Beauty  to  the  vegetable  kingdom, 
l^e  influence  of  a  shining  sur&ce  in  the  relations  of  Beauty. 
The  impresdon  of  colours  on  the  nerves  of  the  eye.     The  oomlrined 

forces  of  the  world  express  themselves  in  the  sensation  of  sight, 

although  they  may  be  concealed. 
The  nature  of  the  eye  brings  along  with  it  the  development  of 

harmonious  colours. 
On  the  Rainbow  and  Interference,  with  examples  of  the  connection 

th%t  exists  between  forms  and  colours. 
Conditions  of  polarization. 
On  Colour-Music 


On  the  Unbeatttitul  nrNATTTEB,  in  its  btsiation  to  the  Hae- 
HONT  OP  Bbautt  in  THE  Whole       ...         pp.  414 — 424 

Befereiioe  to  the  Dialogue  on  Tones. 

On  our  inner  sense,  and  its  power  of  forming  an  image  of  things  of 

which  we  have  never  recdved  a  direct  impresdon  from  the  senses: 

example,  taken  from  maps. 
The  inner  sense  in  its  power  of  oompreheninon  and  production  is 

called  the  Imagination. 
The  Imagination  has  three  espedal  stages  of  development. — ^1.  The 

real  natural  sense.    2.  The  cultivated  natural  sense.     8.  Sight 

through  knowledge. 
Single  parts  of  a  whole  do  not  sometimes  appear  beautiful:  e.g.,  a 
,  tree,  stripped  of  its  leaves,  standing  alone. 

Many  things  only  appear  .beautiful  when  seen  in  their  proper 
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natural  petition:  e,g,,  the  swan,  which  we  are  aocnttomed  to  lee 

in  its  natural  pontion. 
The  case  is  totally  rerersed  with  regard  to  the  f^,  which  we  seldoin 

see  in  its  natural  position. 
The  Bat  is  ugly  in  another  respect,  because  it  appears  unnatural  to 

the  imagination  as  a  creature  between  the  mammal  and  the  Inrd. 

Something  similar  occurs  in  the  case  of  monsters. 
The  poetic  spirit  has  an  influence  on  our  comprehension  of  Beauty: 

e,g,,  in  the  lion  and  the  serpent. 
Bemarks  on  fictitious  fisrms:  e.g,,  the  wings  of  angels  depicted  in 

art. 
Comiption.    Individual  ertemal  signs  of  death  may  be  employed  by 

the  Artist,  and  the  Poet  may  use  still  greater  freedom. 
An  tibat  is  apparently  unbeautiful  or  ugly  in  a  qnritual  sphere  of 

iqiprehension  wiU  ^rm  a  part  in  the  beauty  of  the  Whole. 
UgUness,  as  in  a  certain  sense  Evil,  becomes  a  finite  conditaon:  that 

whidi  is  essentially  beautiful  is  eternal. 


CSBIBTIANITY  Ain>  Abtbokomt      ....        pp.  425—446 

Preliminary  Bemarks. 

Absurdity  of  the  opinion  that  the  Copemican  system  rests  on  a 

conoertation  of  Astronomers. 
Omr  belief  that  the  Heavens  and  all  the  Stars  were  created  fiir  the 

Earth  alone,  has  been  shaken  by  discoveries  which  have  been  ' 

made  once  the  time  of  Tycho  Bnhe,  as  according  to  his  system 

we  are  compelled  to  believe  that  the  Heavens  revolve'  round  the 

Ear«i. 
A  BefutaHon  of  the  objection  that  the  Copemican  System,  according 

to  which  the  Earth  goes  round  the  Sun,  is  in  opposition  to  a 

manifest  testimony  jof  our  senses. 
Our  senses  are  decdved.    The  Understanding  must  come  to  our  aid. 

By  our  understanding,  we  calculate  the  edipses  of  the  Moon  and 

Sun,  we  invent  machines,  make  laws  for  the  State,  &c 
Mode  of  judging  the  axiom,  that  because  our  understanding  may 

err,  we  must  therefore  hold  fiist  to  the  Word  of  Qod. 
The  Astronomers  do  this  also;  they  read  the  book  of  laws  for  the 

movements  of  the  world  which  God  has  written  in  the  heavens, 

first  by  aid  of  thdr  senses,  afterwards  by  the  experience  of 

thousands  of  years,  and  fijially  by  calculations,  fvnd  a  comparison 

between  the  same  and  phenomena. 
Mathematical  predictions  are  quite  distinct  from  prophecies. 
Hiere  are  two  kinds  of  precalculations  j  one  fi)unded  on  observations, 

the  other  on  an  inaght  into  the  laws  of  Nature,  whidi  we  owe  to 

Newton. 
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Kewton  devek>ped  tbe  thofugbt,  ihst  the  mavemoBia  ei  the  planets 
occur  according  to  the  same  laws  as  the  moveiseBts  here  on  earth. 

Before  tiM  tsme  H  Newton,  &e  law  of  InertiA  was  aJsokdy  known. 

That  Bodies  have  forces^  bnt  the^r  az«  WBoiang  in  widl  to  employ 
these  ioiraea. 

'^Q  thought  th^  IfMter  is  denad  of  will  was  known  to  Qalilee, 
and  it  was  throngb  Descartes  that  it  fecsbwd  nnipeaai  acknow- 
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Qravity  is  a  resnlt  of  redprooal  &aBot  if  atlndaan  in  tU  material 
ttangt  throQghoat  the  woild. 

Explanation  of  this  law,  with  reference  to  a  dimination  m  its  effect, 
in  preportiQn  to  <^c^staiM3e4if  two«^ieofai&i»nfloe«Bflitto'. 

This  detosiinai&in  in  the  effect,  wlncih  axises  &iem  ^ae  attraction  of 
aU  parts  in  a  vphaee,  is  so  eoafltiitiited  as  if  «]1  these  pasts  were  in 
theoentm.    This  fediaaated  tbe  caiCTdatiwi  rf-dastsswes. 

Our  observatiflBs  on  thelfoen's  psth  4XMiirai  these  «alonliit»ns. 

The  paths  of  all  the  flaaete  and  lUr  moGM  .Magr  he  odoalated  by 
this  nniversal  attraction. 

Newton's  theory  also  proves  that  the  figure  of  the  earth  entirely 
depends  on  the  same  universal  laws  of  Natnre,  as  'Oti  tbe  laws  of 
Motion,  belonging  to  it,  and  to  the  other  planets. 

The  Newtonian  theory  seems  to  he  opposed  to  the  Kble,  Imt  many 
passages  of  l^e  Bib^  cannot  be  taken  Hterallj.  When  taken  as 
a  whole,  the  Bible  rather  teaches  i3ae  movement  fliian  the  fixed 
posifiuu  of  the  earth. 

Befbtation  of  the  c^ectkm;  the  fiidrnty  ef  tbe  ophdon  that  all 
CSiiistian  oonsdonaness  is  opposed  to  ^  doctrine  of  Astronomers, 
•as  wcSl  as  the  view  that  Natnnd  Sdenoe  leads  aw^  &om  God, 
and  that  it  would  make  ns  believe  the  world  to  be  governed  by 
blind  laws  in  Natnre. 

NatmraJBsts,  as  well  as  ofSiers,  lidieve  that  the  wtiole  world  ori^nates 
from  God,  that  the  laws  of  Nature  are  ngcdations  Which  God  has 
himself  ^ven,  and  bas  not  rec^ved  from  ano&er. 

Tb»  more  oanjeet  view,  is  'Qiat  all  existence  Is  the  imoeasing  work  of 
Gkid.  l^iat  natmral  laws  are  the  con^nnal  operation  <f£  Divine 
Beason  nmst  be  snbnutted  to  our  consideration. 

We  may  certainly  be  good  Christians,  with  pnre  diSld-like  fiiith, 
without  ^ber  -understanding  or  admitting  any  Astronomical 
system  wbateveo^  but  we  must  not  thoughtlesBly  rgect  scientific 
opnions,  or  «ven  view  them  with  indifference. 

Svcny  peoe  of  knowledge  which  is  properly  understood  serves 
Christianity.  Science^  as  well  as  religion,  endeavours  to  xuse  us 
above  the  impresnons  of  onr  senses,  llie  pleasure  we  jeoeive 
from  every  spritual  eijoyment  is  an  approadi  to  God.  Astro- 
non^  both  bumbles  and  elevates  us. 
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A  CONVERSATION. 
Alfbed.     Sophia.    Felix,    Hebmakk. 

Sophia.  Here  we  are  all  assembled  again  this  evening, 
which  is  so  fine  that  it  seems  to  inyite  us  to  pursue  our  con- 
versation of  last  night, 

Hebmank.  We  all  participate  in  your  wish.  You  said 
yesterday,  dear  Alfired,  that  you  were  both  a  Spiritualist  and 
a  Materialist.  As  I  know  that  you  did  not  assert  this  in  a 
spirit  of  mere  dogmatism,  or  from  an  idle  wish  to  be  peculiar, 
I  should  like  to  hear  you  explain  yourself. 

Alfbed.  We  must  touch  upon  one  of  the  great  questions 
of  philosophy ;  but  I  will,  to  the  best  of  my  power,  endea- 
Tour  to  prove  the  justice  of  my  conceptions. 

Sophia.  I  may  appear  presumptuous,  but  I  cannot  refrain 
from  saying  how  much  I  wish  to  comprehend  these  things, 
and  therefore  I  beg,  Alfred,  that  you  will,  if  possible,  so 
express  yourself  that  the  unlearned,  such  as  I  am,  may  be 
able  to  understand  you. 

Alfbed.  I  will  endeavour  to  do  so.  But  lest  I  should 
omit  anything  which,  were  I  speaking  to  my  friend  Hermann 
alone,  I  should  conclude  he  already  knew,  I  will  address 
myself  to  you,  Sophia,  and  beg  him  to  object  whenever  we 
assume  anything  as  settled  which  he  considers  erroneous. 

Hebmann.  I  willingly  comply. 

Sophia.  My  earnest  wish  will  then  be  fulfilled. 

Alfbed.  I  must  therefore  begin  with  a  question,  which 
you  will  perhaps  think  somewhat  irrelevant  to  the  subject. 
How  do  we  gain  a  knowledge  of  external  things  ? 
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Sophia.  Through  the  senses,  I  imagine. 

Alfked.  And  do  the  senses  enable  ns  to  comprehend  an 
entire  object  at  once  ? 

Sophia.  I  have  not  considered  that. 

Alfred.  When  I  lay  my  hand  on  this  book,  do  I  feel  the 
whole  book,  or  only  an  effect  of  the  book,  namely,  a  resist- 
ance against  the  motion  by  which  my  hand  would  force  itseU 
into  the  space  occupied  by  the  book  ? 

Sophia.  The  latter  is  certainly  the  true  state  of  the  case ; 
but  do  I  not  see  the  whole  book  ? 

Alfred.  Surely  not  the  whole  at  once  ? 

Sophia.  Certainly  not ;  some  parts  are  concealed  by  other 
parts. 

Alfred.  We  are  very  often  deceived  by  our  eyesight: 
imder  particular  circunurtances  the  reflection  in  a  looking- 
glass,  or  a  faithful  likeness,  may  deceive  the  eye  into  the  belief 
that  it  sees  a  material  object. 

Sophia.  That  is  true. 

Alfred.  We  therefore  recognize  the  existence  of  a-material 
object,  not  from  a  single  impression  made  upon  the  senses, 
but  from  our  mental  capacity  having  combined  many  Bensible 
impressions  together. 

Sophia,  Yet  a  single  look  often  convinces  me  of  the  reality 
of  a  thing. 

Alfred.  I  am  far  from  denying  that;  and  would  even 
allow  that  it  is  generally  the  case.  But  when  a  single  look 
convinces  you  that  it  is  a  book  which  you  see,  innumerable 
previous  impressions,  in  conformity  with  the  contrivance  of 
our  being,  are  renewed  within  you ;  so  that  the  object  appears 
entire,  though  a  very  small  portion  of  it  may  have  been  at 
that  time  impressed  on  your  senses. 

Sophia.  I  might  therefore  be  deceived  if  it  were  not  suT' 
rounded  by  all  which  usually  accompanies  it.  Indeed,  I  now 
remember  much  that  might  have  satisfied  me  of  this  before. 
I  once  saw  those  delusive  images  which  are  called  Fata 
Morgana,  or  reflections  in  the  air,  and  for  a  long  time  felt 
convinced  that  what  I  saw  before  me  were  real  houses,  trees, 
and  water.  I  remember  also  a  remarkable  eimeriment  made 
with  a  concave  mirror,  by  means  of  which  a  flower  appeared 
suspended  in  such  a  manner  over  a  flower-pot,  as  to  lead  one 
to  mistake  the  image  for  the  reality. 

Alfred.  Thus  we  do  not  immediately  perceive  objects,  such 
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as  a  tree,  a  house,  or  a  book ;  that  which  we  actually  grasp 
is  the  impression  produced  upon  us.  But  this  impression  is 
certainly  an  effect  which  could  not  be  produced  without  an 
active  power  in  the  things  themselves.  We  have  therefore 
this  onfy  to  recognize. 

S.  I  do  not  see  how  I  can  deny  this ;  and  yet  when  I 
think  of  a  lump  of  metal,  a  stone,  or  a  log  of  wood,  so  fax 
from  imagining  anything  active,  it  appears  to  me  as  if  every- 
thing about  them  were  dead ;  they  are  so  immovable  and  so 
entirely  opposed  to  all  activity,  that  the  nature  of  matter 
seems  to  consist  much  mcnre  in  passive  existence  than  in 
constant  action. 

A.  But  that  view  of  the  subject  will  not  stand  the  test  of 
experience.  If  you  lay  one  stone  upon  another,  does  not  the 
lower  one  support  that  which  rests  upon  it  ? 

S.  Of  course;  but  does  this  proceed  from  an  active 
power? 

A.  How  can  it  be  otherwise  ?  When  anything  is  effected, 
there  must  be  some  effecting  power  at  work.  In  the  case 
above  mentioned,  the  effect  produced  is  this,  that  the  upper 
stone  is  interrupted  in  its  constant  endeavour  to  &11. 

5.  I  have  nothing  to  say  in  reply ;  and  yet  it  appears  to 
me  that  there  must  be  a  passive  resistance. 

A.  You  are  qxdte  right  to  mention  your  doubts.  There 
is  no  such  thing  as  passive  resistance,  though  we  have  more 
frequently  been  deceived  into  that  idea  than  we  could  con- 
ceive it  possible.  But  do  not  be  deterred  by  a  philosophical 
dogma;  the  explanation  of  the  phenomenon  must  proceed  , 
frcmi  a  consideration  of  the  thing  itself.  Let  us  therefore 
le-examine  our  case.  Do  you  not  believe  that  the  upper 
stone  presses  upon  the  one  beneath  ? 

6.  Certainly. 

A.  And  that  the  one  beneath  is  pressed  upon  ? 

S.  Of  course. 

A.  But  is  not  that  which  is  pressed  upon,  also  pressed 
together? 

8.  Yes,  very  often ;  but  does  it  always  happen  ?  It  does 
not  appear  to  me  that  a  stone  is  pressed  together  when  any-* 
thing  is  laid  upon  it. 

A.  A  stone  is  only  slightly  compressed ;  but  it  has  been 
ascertained  by  means  of  very  delicate  measurements,  that  all 
bedks  are  capable  of  being  compressed. 

B  2 
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S.  But  an  enormous  weight  would  be  required  to  compress 
a  stone. 

A.  To  press  it  together,  so  as  to  make  it  only  a  thou- 
sandth part  smaller,  would  require  an  immense  force;  hut 
should  the  pressure  be  less,  the  diminution  would  be  in  the 
same  proportion  lessened,  though,  at  the  same  time,  ever  so 
slight  a  pressure  corresponds  with  a  certain  compression. 

S.  Well,  if  this  is  proved  by  experiment,  I  am  far  from 
wishing  to  contradict  it,  as  it  appears  to  me  very  probable. 

A.  As  soon  as  the  pressure  ceases  to  act  upon  the  stone, 
it  will  return  to  its  original  size. 

S.  Is  this  always  the  case  ? 

A.  Yes,  if  the  pressure  be  not  so  great  as  to  crush  it 
internally. 

S.  I  therefore  understand  that  there  is  a  constant  counter- 
pressure  from  the  body  which  is  pressed  upon,  against  that 
which  is  pressing,  and  that  it  consequently  opposes  an  effectual 
resistance  to  the  body  which  endeavours  to  force  itself  into 
its  space. 

A.  Bodies,  therefore,  possess  an  inward  power  of  acting' 
by  means  of  which  they  occupy  space.  Thus,  when  you 
feel  the  presence  of  this  table  with  your  hand,  you  are  really 
made  aware  of  it  by  the  active  power  it  possesses  of  filling 
up  space ;  and  every  other  impression  which  you  receive  from 
material  things  is  also  only  a  notification  of  an  inherent 
power  of  acting  which  they  possess.  You  would  see  nothing, 
if  objects  did  not  possess  the  power  either  to  evolve  light,  or 
to  reflect  back  some  of  that  which  falls  upon  them,  that  your 
eye  may  be  able  to  catch  part  of  it.  But  I  need  not  bring 
forward  anymore  examples;  I  do  not  doubt  that  you  per- 
ceive with  me  that,  every  impression  implies  an  active  power. 

S.  I  ought  not  to  have  been  so  long  in  comprehending 
this,  as  it  is  self-evident. 

A.  What  we  most  directly  know  of  bodies,  accordingly, 
is,  that  they  are  spaces  fiUed  by  active  powers. 

S.  Then  matter  is  more  nearly  related  to  spirit  than  we 
generally  imagine.  But  now  that  one  difficulty  is  removed, 
I  here  encounter  another.  I  see  that  matter  is  resolved  into 
mist  and  vapour,  which  I  cannot  reconcile  with  the  evidence 
of  my  senses. 

A.  You  appear  to  imagine  it  to  be  an  extravagant  idea 
thus  to  resolve  material  bodies  into  mere  phantoms  of  clouds 
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and  Tapoiir.  But  what  will  you  say  when  I  assure  you  that 
the  possibility  of  this  has  been  proved  by  innumerable  scien- 
tific investigations  on  matter. 

8.  How  so? 

A.  It  has  been  effected  by  chemistry. 

S.  Alas !  I  understand  nothing  of  tliis  branch  of  science. 

A.  That  will  not  prevent  me  from  giving  you  some  instances 
derived  from  it.  Ice,  as  you  wiU  aJlow,  is  a  solid  body,  but 
if  it  is  penetrated  by  a  certain  amount  of  heat,  it  becomes 
water,  and  this  same  water,  submitted  to  a  still  greater  amount 
of  heat,  becomes  invisible  steam.  Now  the  actual  amount  of 
matter  which  is  determined  by  its  weight,  remains  throughout 
these  different  conditions  unchanged  and  the  same.  This, 
however,  holds  good  not  only  in  regard  to  water,  but  to  aU 
other  bodies.  I  need  not  tell  you  that  hard  iron  becomes 
fluid  when  exposed  to  great  heat ;  but  perhaps  you  may  not 
have  heard  that  at  a  certain  degree  of  heat  iron  may  also  be 
converted  into  vapour.  I  cite  this  example,  because  it  so 
strikingly  contradicts  the  common  ideas  which  are  entertained 
concerning  matter.  There  is  one  imiversal  law,  as  has  been 
aheady  said,  namely,  that  all  bodies  may  exist,  either  as  solid, 
liquid,  or  aeriform ;  and  I  may  casually  remark,  that  vapour 
and  air  do  not  essentially  differ.  But  I  do  not  stop  here. 
The  most  simple  bodies  seem  to  have  the  strongest  tendency 
towards  an  aeriform  or  gaseous  condition.  Water,  which  was 
80  long  considered  to  be  an  element,  can  be  separated  by  the 
aid  of  chemistry  into  two  component  parts,  each  of  which  is 
in  itself  a  peculiar  kind  of  gas,  and  which,  reimited,  forms 
water,  without  the  change  having  any  influence  on  the 
quantity  of  the  whole.  That  I  may  not  name  objects  beyond 
the  sphere  of  common  life,  I  shaU  only  mention  that  sugar, 
wood,  horn,  and  many  other  solid  bodies  in  the  animal  and 
vegetable  kingdoms,  may  also  be  decomposed  into  gaseous 
parts ;  indeed,  it  is  very  probable  that  one  day  it  will  appear 
that  all  bodies  are  composed  of  gaseous  elements ;  that  is  to 
say,  of  matter  which  in  some  bodies  is  able  to  maintain  its 
gaseous  condition  at  a  lower  degree  of  heat  than  in  other  bodies. 

S.  I  am  willing  to  believe  this;  but  still  it  has  not 
cleared  up  my  difficulty,  although  it  may  appear  to  have 
done  so. 

A.  I  did  not  really  expect  that  it  would.  You  have  hardly 
discovered  the  right  expression  for  your  doubt. 
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S.  Why  did  you  not  warn  me  of  this  ? 

A.  Because  I  supposed  that  the  difficulty  which  I  have 
just  noticed  formed  die  chief  part  of  your  doubt^  though  you 
had  not  yourself  taken  it  into  account. 

S.  I  believe  you  are  right;  but  in  what  else  do  my  doubts 
consist  ? 

A.  You  miss,  in  my  representation  of  things,  the  consis- 
tency to  which  you  are  accustomed  in  the  material  world. 
To  what  I  have  besides  said  you  wiU  reply:  it  is  not  only 
density  and  solidity  which  I  'miss  when  I  imagine  material 
objects  are  merely  occupants  of  space,  but  I  cannot  also  at 
the  same  time  conceive  the  possibiHty  of  the  existence  of  such 
various  defined  and  enduring  forms  as  I  everywhere  behold 
in  the  material  world. 

S.  I  confess  that  this  does  appear  to  me  a  great  difficulty. 

A.  Then  I  would  beg  you  to  join  with  me  in  a  still  closer 
observation  on  that  which  is  the  perishable  part  of  the  material 
world,  that  we  may  more  surely  seek  the  Imperishable  where 
it  is  to  be  found.  The  perpetual  mutability  of  the  human  and 
of  all  animal  bodies  need  hardly  be  mentioned.  Daily  expe- 
rience proves  to  us  they  are  bom,  grow,  decline,  and  perish,  and 
that  one  generation  ever  replaces  another.  This  phenom^ion 
is  no  less  manifest  in  the  vegetable  kingdom.  Flowers  and 
grass,  especially  those  plants  which  have  but  a  year's  exis- 
tence, have  at  all  times  served  as  examples  of  mortality. 
Even  mighty  trees,  which  have  endured  for  centuries,  are 
subject  to  the  same  mortality,  although  loiter  deferred. 
Even  our  globe,  which,  according  to  the  vulgar  notion,  bears 
all  things  on  its  firm  basis,  is  subject  to  change:  it  revolves, 
as  you  know,  daily  on  its  axis,  and  annually  completes  its 
course  round  the  sun.  But  the  sun  itself  describes  an  orbit 
as  yet  undetermined  by  us,  and  is  now  advancing  in  a  vast 
journey,  in  which  the  earth  and  all  her  sister  planets  mnst 
necessarily  accompany  him;  but  the  centre  around  which  the 
sun  describes  its  apparently  immeasurable  course,  may  also, 
with  the  greatest  certainty,  be  regarded  as  moving ;  in  short, 
all  the  heavenly  bodies  are  incessantly  in  motion,  and  none 
are  at  rest. 

S.  Although  I  have  never  so  pictured  these  things  to  my- 
self, they  are  nevertheless  not  strange  to  me;  but  does  it,  there- 
fore^ follow,  that  inanimate  nature  is  just  as  changeable  as 
the  rest  ?  Surely  there  exists  something  which  is  invariable. 
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A.  Very  troe !  The  Invariable  does  exist,  but  we  must 
not  seek  it  here.  The  earth  has  not  always  been  as  it  is 
now;  its  internal  structure  testifies  that  for  thousands  of 
years  it  has  been  developing  firom  one  condition  to  another, 
and  the  attentive  inquirer  must  be  aware  that  it  continues 
constantly  to  develop  itself,  and  that  now,  as  formerly,  it  is 
passing  from  one  state  to  another.  We  may  easily  conceive 
that  the  same  is  taking  place  with  all  the  other  heavenly 
bodies,  which  are  therefore  not  only  in  constant  motion,  but, 
at  the  same  time,  are  in  an  imceasing  state  of  developem^it* 
Inaction  or  repose  exists  not  in  the  universe. 

S.  Well,  I  shall  see  what  you  say  when  you  come  to 
speak  of  inanimate  objects ;  for  our  earth  and  the  other  heavenly 
bodies  appear  to  bear  a  strong  resemblance  to  animate  nature, 
however  much  they  may  difier  from  them  in  many  respects. 

A.  But  we  must  take  into  consideration,  that  these  inani- 
mate objects  upon  the  earth  are  only  portions  of  the  earth 
iUelf,  and,  consequently,  develop  themselves,  and,  moreover, 
will  continue  to  be  developed  with  it.  The  sea-^hore,  spread 
oat  80  beautifully  before  us,  has  not  been  always  there;  on 
the  contrary,  there  was  a  time  when  it  had  not  risen  above 
the  surfeuie  of  the  water.  Even  the  hardest  rock  has  had  its 
period  of  formation,  since  which  it  has  suffered  continual 
changes  by  the  influence  of  the  air,  water,  heat,  and  cold. 
The  plants  which  grow  on  the  sur£^e  of  the  rock  help  to 
CQnsume  it;  and  who  can  tell  how  many  other  forces  may 
co-operate  in  the  work!  Subterranean  forces  are  constantly 
striTiog  to  raise  or  sink  the  rock,  which,  when  apparently 
in  a  condition  of  repose  themselves,  are  by  no  means  in- 
active. When  they  really  effect  any  elevations  or  depres- 
sions, it  takes  place  so  slowly,  that  it  would  escape 
obeervation,  if  one  century  did  not  assist  another.  Amidst 
all  these  formations  and  transformations  of  the  earth,  the 
materials,  out  of  which  it  is  compounded,  are  also  formed  and 
transformed,  for  these  materials  are  not  distinct  from  the 
earth,  but  belong  to  it  as  much  as  bones,  flesh,  and  blood, 
belong  to  the  bodies  of  animals. 

S.  But  are  there  not  substances  which  endure  for  whole 
centuries  unchanged  ?  I  have  seen  antiquities  of  glass,  stone, 
and  gold,  which  had  lain  an  immense  time  underground. 

A.  But  during  that  time  they  have  not  been  in  a  com- 
plete state  of  rest;  they  have  imdoubtedly  been  subject  to 


8  THE   SFIBITITAL   IN   THE  MATEEIAL. 

the  universal  laws  of  matter;  and  I  must  previously  remark 
that,  whatever  we  may  think  of  this  apparent  repose,  it 
is  only  an  oscillation  between  equally  great  antagonistic 
powers. 

S.  How  is  that? 

A.  Urged  by  gravity  to  fall,  bodies  are  only  prevented 
by  an  antagonistic  force  in  those  which  oppose  them,  as  we 
have  already  seen.  All  bodies  lying  upon  them  will  endea- 
vour to  press  them  down,  and  they  in  their  turn  will  press 
still  stronger  downwards,  but  will  meet  with  a  still  greater 
reaction  from  below.  By  means  of  their  own  power  of  ex- 
tension they  will  resist  all  compressing  forces.  Rest,  in  a 
body,  is  not  an  inactive  state  of  existence.  In  the  state 
which  we  call  rest,  each  body  receives,  in  addition,  its  propor- 
tionate share  (however  small,)  of  the  impression  of  those  forces 
which  set  the  earth  in  motion,  and  retain  it  in  its  orbit.  In 
this  way  it  participates,  to  a  certain  degree,  in  the  imion 
of  those  active  powers  which  sustain  the  world  in  that 
motion,  which  is  dso  the  most  perfect  equilibrium.  But  this 
is  not  all.  Each  separate  body,  in  whatever  part  of  the 
imiverse  it  may  exist,  is  affected  by  a  number  of  surrounding 
forces,  which  tend  to  produce  internal  changes.  An  incessant 
alternation  is  maintained  between  it  and  the  rest  of  the 
universe  by  means  of  heat,  electricity,  and  magnetism.  A 
constantly  renewed  giving  and  taking  of  influences  is  insepa- 
rable fi^m  material  existence.  But  we  should  not  limit  our 
observations  here.  We  do  not  know  all  mimdane  forces,  but 
it  is  easy  to  perceive  that  many  of  those  powers  which  act 
on  matter,  endeavour  to  disturb  and  arrest  its  present  con- 
dition, whilst  others  seek  to  preserve  it.  We  know,  in  many 
cases,  the  conditions  under  which  substances  preserve  or 
change  their  state;  or,  on  the  other  hand,  are  decomposed 
into  their  constituent  parts,  or  are  obliged  to  form  new 
combinations.  Can  we  reasonably  doubt  that  such  condi- 
tions do  exist  even  where  we  are  imconscious  of  them  ? 

8.  Certainly  not:  we  may  rather  assume,  that  all  bodies 
are  subject  to  the  same  conditions. 

A.  Well;  there  is,  then,  no  body,  or  part  of  a  body, 
whose  existence  can  be  called  invariable.  Wherever,  in  the 
material  world,  anything  seems  to  be  unchanged,  whether 
it  is  in  reference  to  its  situation  or  its  internal  condition, 
this  inaction  is  only  appaSrent,  as  the  houi'-hands  of  a  clock 
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appear  to  be  stationary,  when  we  take  a  cursory  glance  at 
them.  This  is,  however,  but  a  feeble  simile,  when  we  speak 
of  changes  which  are  hardly  perceptible  in  the  course  of 
many  thousand  years.  Imagine  a  clock  with  a  hand  which 
took  ten  thousand  years  to  pass  over  the  space  which  the 
hour-hand  does  in  one  hour,  and  the  simile  will  be  more 
expressiye. 

S.  I  confess  I  feel  myself  not  only  unable  to  contradict 
you,  but  nearly  convinced  of  the  justice  of  your  argument; 
hut  now  I  thii^  you  must  show  us  the  Invariable,  which,  as 
you  yourself  say,  reveals  itself  in  existence. 

A.  You  mentioned  to-day  in  our  walk,  that  you  had 
twice  visited  the  waterfall  of  Sarpen,  in  Norway;  did  you 
each  time  see  the  same  water  ? 

S.  Certainly  not.  The  water  rushes  down  with  furious 
impetuosity,  and  is  constantly  replaced  bv  a  fresh  supply. 

A.  And  yet  it  was  the  same  waterfall  that  you  saw  both 
times. 

S.  I  understand  you.     The  material  parts  were  not  the 
invariable.     But  now  assist  me  in  naming  what  is  the  invari-  - 
able  in  it,  as  I  cannot  at  this  moment  express  it. 

A.  In  the  first  place  we  may  say  that  the  invariable  con- 
dsts  in  a  number  of  effects^  which  always  remain  essentially 
the  same.  You  here  receive  an  impression  of  the  &11  of  a 
great  mass  of  water,  which  every  time  comes  from  the  same 
enormous  height,  and  always  encoimters  the  same  obstacles. 
The  dispersion  of  the  drops,  the  foam,  the  soimd  occasioned 
by  the  fall  as  well  as  by  the  roaring  and  foaming  of  the  water, 
which  always  arise  from  the  same  causes,  ever  remain  the 
same.  In  the  impression  which  all  these  things  produce 
upon  us  we  feel  a  variety,  but  at  the  same  time  a  totality ;  or 
in  other  words,  we  feel  the  variety  of  the  single  impressions 
as  the  effect  of  one  great  action  of  nature  produced  by  the 
peculiar  conditions  of  the  locality.  Perhaps  the  invariable 
in  this  phenomenon  might  be  superficially  termed  the  thought 
of  nature  inherent  to  it. 

S.  You  mean  by  that,  the  thought  which  wo  connect 
with  it? 

A.  Let  us  be  satisfied  with  that  at  present;  I  have  not 
yet  earned  the  right  to  assert  more. 

S.  Will  you  ever  be  able  to  obtain  such  a  right  ? 

A.  I  shall  endeavour  to  do  so,  with  your  approval.     You 
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have  already  acknowledged  that  nothing  mateiial  can  be 
called  invariable. 

S.  And  I  will  not  withdraw  my  assent. 

A.  Whereas  the  laws  of  nature  are  constant. 

S.  That  is  every^ere  acknowledged;  but  how  does  that 
agree  with  what  I  have  heard  and  read,  tiiat  the  earth,  before 
it  was  in  its  present  condition,  produced  a  different  race  of 
animals  andjJants? 

A.  If  we  follow  the  same  principles  under  different  cir- 
cumstances, must  not  the  actions  themselves  differ,  and  vnU 
they  not  do  so  in  a  still  higher  degree,  the  more  completely 
the  principles  are  developed  and  imderstood? 

S.  This  must  indeed  be  true,  for  when  following  a  parti- 
cular principle  of  education,  we  feel  ourselves  obliged  to 
treat  an  older  child  differently  fiom  a  younger  one,  a  sick 
child  differently  from  a  healtiiy  one,  the  active  differently 
from  the  idle.  I  understand  you  now.  You  mean  that  the 
animal  and  vegetable  creations  of  a  former  world  were  brought 
forth  according  to  the  same  laws  of  nature,  but  not  under  the 
same  circumstances. 

A.  Such  is  the  case.  The  earth  which  appears  neither 
to  have  become  warmer  nor  colder  since  man  was  created, 
presents  indisputable  proofs,  from  the  remains  of  still  older 
inhabitants,  that  iu  an  earlier  age  of  developement  it  was 
warmer,  had  a  more  himiid  atmosphere,  and  was  covered  to  a 
greater  extent  with  sea;  and  notwithstanding  all  these  dis- 
crepancies, the  animal  and  vegetable  kingdoms  of  that  period 
bear  so  strong  a  resemblance  to  our  own,  that  they  appear 
but  different  emanations  from  the  same  great  Thought. 

S.  But  are  not  the  difibrent  conditions  which  then  existed, 
a  proof  that  nature  was  formerly  governed  by  other  laws  ? 

A.  If  it  is  one  of  the  principles  of  nature  that  every- 
thing developes  itself  in  the  course  of  time,  different  con- 
ditions must  necessarily  succeed  one  another,  or  I  would 
rather  say,  proceed  out  of  one  another;  otherwise  the  con- 
nection would  be  wanting.  We  will  select  one  great  example. 
As  our  earth  has  gradually  developed  itself,  so  also  have  aU 
the  other  planets.  But  is  it  probable  that  they  were  all 
formed  at  the  same  time  ?  And  if  they  were,  (which  we  must 
Jiowever  deny,)  can  we  believe  that  those  planets  which  are 
very  distant  from  the  sun,  and  which  require  many  years  to 
complete  their  orbits,  would  be  developed  in  the  same  manner, 
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and  in  ihe  same  spaee  of  tune,  as  those  which  approach  the 
sun,  or  would  there  not  rather  arise  great  differences  from 
the  similarity  of  the  laws  acting  under  such  disfiimilar 
conditions  ? 

S;  I  acknowledge  the  invalidity  of  my  objection.  But  how 
do  you  pioeeed  ? 

A.  llie  next  proposition  which  I  shall  appeal  to,  is  to  this 
purport, — ^the  laws  of  nature  are  foimded  on  Eeason. 

S.  Do  you  found  this  upon  the  divine  wisdom  which  is 
revealed  in  nature  ? 

A.  I  would,  if  I  could  venture  to  build  upon  my  own  con- 
victions, but  I  have  too  great  a  dread  of  self-deception,  by 
which  so  many  have  been  already  deceived. 

S.  But  how  will  you  then  prove  your  proposition  ? 

A.'  By  a  great  &ct  in  the  history  of  science. 

H.  By  a  £^t  1     That  is  indeed  wonderful. 

A.  Yes,  by  a  fiict,  or  rather  a  collection  of  £Eicts,  which 
reveals  the  connection  that  subsists  between  nature  and  our 
minds. 

H.  Let  us  hear  it. 

A.  Naturalists  have  frequently  deduced  natural  laws  from 
a  process  of  reasoning,  and  afterwards  discovered  them  really 
existing  in  nature. 

H.  I  thought  that  we  could  hardly  ever  arrive  at  natural 
laws  by  a  purely  speculative  path,  since  they  must  be  con- 
firmed by  experience. 

A.  We  are  at  least  not  yet  prepared  to  deduce  the  natural 
laws- from  the  highest  source  of  all  knowledge.  But  that  is 
not  now  the  question.  I  am  here  considering  the  manner  in 
which  scientific  men  usually  proceed.  They  direct  their 
attention  to  such  objects  as  are  most  familiar  to  us,  and  which 
are  at  the  same  time  beacon-lights  in  the  entire  range  of  our 
knowledge ;  and  they  search  for  laws  to  account  for  them. 
Thns  the  remarkable  laws  of  imiformly-increasing  velocity 
have  been  deduced  from  the  nature  of  motion.  From  the 
natoie  of  space,  the  law  has  been  deduced  that  an  effect 
proceeding  from  one  point  becomes  weaker  in  proportion  as 
the  square  of  the  distance  increases.  These  two  conclusions, 
and  the  idea  that  all  bodies  at  equal  distances  equally  attract 
one  another,  are  almost  the  only  sources  from  which  the 
doctrine  of  tiie  planetary  laws  of  motion — ^this  great  mechanism 
of  the  heavens — ^has  been  derived. 
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H.  But  were  they  not  essentially  supported  by  experienced  i 

A.  Certainly !  We  should  hardly  have  discovered  all  that 
is  at  present  known  of  the  motion  of  the  heavenly  bodies, 
if  we  had  not  been  led  to  it  by  experience ;  but  afterwards, 
in  the  mechanism  of  the  heavens,  one  truth  was  elicited 
from  another,  without  deriving  more  from  experience  than 
some  individual  points  of  connection.  This  deduction  of 
truth  arose  from  indisputable  conclusions ;  and  experience 
has  confirmed  many  peculiar  laws  of  nature,  which  have  been 
thus  discovered. 

H.  But  are  there  such  examples  in  other  sciences  besides 
astronomy  ? 

A.  Many,  although  none  on  so  grand  a  scale.  The  pro- 
perties of  light  are  so  connected  that  they  may  generally  be 
deduced  from  one  another;  and  although  we  start  nrom 
separate  points  of  experience,  any  one  acquainted  with  science 
is  aware  that  most  facts  are  united  by  the  imdoubted  con- 
clusions of  Eeason,  so  that  we  can  almost  everywhere  calculate 
from  the  known  to  the  imknown,  and  thence  dr&vr  conclusions, 
and  afterwards  find  our  discoveries  again  confirmed  by  expe- 
rience. We  do  not  indeed  always  obtain  this  satis&ction; 
but  that  which  we  encounter  of  an  unsatisfactory  nature  will 
disappear  with  a  frirther  developement  of  knowledge,  as  has 
happened  to  many  defects  which  have  been  removed  in  the 
course  of  the  last  two  centuries. 

H .  Such  examples  surely  arc  only  met  with  in  mathematical 
sciences. 

A.  And  even  if  it  were  so,  it  would  be  sufficient  for  my 
purpose,  for  mathematics  and  its  application  to  nature  is  cer- 
tainly an  act  of  Beason.  Moreover  mathematics  must  be  an 
*  element  of  all  perfect  knowledge,  since  we  cannot  possibly 
comprehend  anything  essentially  without  knowing  its  mag- 
nitudes and  proportions.  Even  the  simplest  knowledge  con- 
tains a  natimd  mathematics  dwelling  in  every  reasoning 
mind;  but  the  predictions  which  we  have  mentioned  here 
are  by  no  means  limited  to  the  science  of  mathematics.  I 
need  only  remind  you  of  the  celebrated  discoveries  of  the 
lightning  conductor,  the  air  balloon,  the  voltaic  battery,  and 
the  metallic  bases  of  the  earths.  It  is  well  known  that  they 
were  not  brought  to  light  by  chance,  for  although  the  last 
was  casually  discovered,  it  nad  been  long  prophesied  by 
Lavoisier.     I  may  also  add,  that  each  of  these  discoveries  in 
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itself  has  again  often  given  a  spur  to  anticiptio  ns  which 
have  been  afterwards  justified  by  experience.  We  may  here 
apply  Schiller's  words,  and  say,  *'  What  the  Spirit  promises 
Nature  performs."* 

H.  But  it  frequently  happens  that  nature  does  not  corro- 
borate the  conclusions  at  which  man  arrives. 

A.  That  is  certainly  the  case,  but  we  always  discorer  where 
jtlie  mistake  lies;  indeed,  I  maintain  we  can  never  fail  in  so . 
doing  if  we  are  able  to  survey  the  passage  from  error  to  truth. 
H.  This  applies  to  the  speculative  sciences,  and  indeed 
must  necessarily  do  so. 

A.  You  will  say  that  I  have  here  spoken  what  is  self- 
evident,  a  tautology  which  expresses  nothing,  but  if  so,  you 
have  only  attended  to  a  passing  impression,  as  so  often 
happens  in  the  course  of  conversation;  otherwise  you  would 
have  easily  perceived  how  much  stress  was  laid  upon  the  idea 
that  our  reason  does  not  only  test  the  work  of  our  own  reason, 
but  that  we  here  test  the  agreement  of  our  reason  with  a 
work  which  we  are  certain  our  reason  did  not  produce. 

H.  Is  this  certain  ?  Is  it  not  possible  that  what  we  con- 
sider as  something  totally  separate  from  ourselves,  is  only  the 
effect  of  an  active  power  at  work  in  our  own  minds,  of  which 


we  are  unconscious 


> 


A.  So  you  are  an  Idealist  ? 

H.  At  this  moment  I  am  one,  in  opposition  to  your  dual- 
istic  assertion. 

A.  You,  therefore,  suppose,  that  I  conceive  our  under- 
standing is  such  as  to  believe  that  the  Internal  and  External 
which  meet  there,  are  two  different  things;  you  will  pre- 
sently see  how  much  you  mistake  me.  We  are  conscious, 
that  in  the  arrangement  of  the  exterior  world,  there  is  some- 
thing which  is  quite  independent  of  our  mode  of  comprehen-  ' 
sion.  The  world  began  its  path  of  creation  before  man  existed, 
and  many  times  does  its  course  nm  counter  to  our  precon- 
ceived ideas.  You  would  hear  no  contradictions  from  me, 
if  vour  thought  produced  mine. 

H.  Do  we  not  often  contradict  ourselves  in  our  dreamy 
imaginations  ? 

A.  True;  but  if  you  wished  to   follow  out  this  idea  in 
earnest,  you  would  convert  our  whole  existence  into  a  dream, 
and  I,  at  least,  would  decline  continuing  this  dream. 
*  Was  der  Geist  yersprecht  leistet  dio  Natur. 
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H.  Well,  I  myself  did  not  wish  to  pursue  this  imnatoral 
train  of  thought,  but  you  cannot  deny,  that  what  we  dis- 
cern in  the  laws  of  nature  is  our  own  Reason.  Am  I  not 
justified  in  the  idea,  that  in  the  outer  world  there  is  some- 
thing that  ms&es  an  impression  upon  us,  but  which  may  be 
quite  diflferently  constituted  from  what  we  imagine  it  to  be ; 
-  and  that  what  we  call  natural  laws,  are  only  in  reality  the 
•  laws  of  our  own  mode  of  perception  ? 

A.  I  must  separate  two  points  which  are  included  in  your 
question:  the  one  is  what  in  our  sensational*  perceptions 
constitutes  sensibility,  the  feeling  which  is  roused  in  ns  by 
external  objects ;  the  other  is  that  which,  by  the  united  com- 
prehension of  om:  senses  and  our  reason,  we  learn  to  know 
of  the  reciprocal  e£fect  of  one  thing  upon  anotiier.  That 
sensation  is  not  the  same  in  all  senti^it  beings,  althot^h 
influenced  by  similar  exterior  causes,  we  have  already  learnt 
by  that  which  we  have  imparted  to  one  another  alxHit  these 
impressions,  as  well  as  by  the  comparison  of  our  own  impres- 
sions in  different  circumstances.  An  illness  has  power  to 
alter  the  transparent  part  of  the  eye,  so  that  everything  is 
seen  through  a  yellow  medium,  but,  as  the  illness  departs, 
the  natural  perception  of  colour  returns  again.  There  are 
some  who  cannot  distinguish  between  red  and  blue,  although, 
in  other  respects,  they  see  correctly.  How  much  greater  must 
be  the  variety,  if  we  imagine  the  inhabitants  of  another 
globe,  whose  organs  of  sense  are  probably  constructed  on  an 
entirely  different  plan. 

H.  You  seem  inclined  to  grant  all  that  I  require. 

A.  By  no  means,  if  I  have  rightly  imderstood  you.  The 
reciprocal  impression  of  one  thmg  upon  another,  reveals 
much  that  cannot  depend  upon  our  natural  perceptions. 
Suppose,  for  instance,  I  put  some  grains  of  salt  into  one  glass 
of  water,  and  some  grains  of  gold  into  another,  the  salt  vanishes 
before  my  eyes  and  unites  with  the  water,  but  the  grains  of 
gold  remain  as  they  were  at  first.  Is  it  possible,  that  a  being 
with  differently  constructed  senses,  could  see  the  opposite 
effect  ?  Could  he  see  the  grains  of  gold  dissolve  in  the  water, 
and  the  grains  of  salt  remain  unaltered  ?  A  being  endowed 
with  finer    senses,    might   continue  to  distinguish,  in  the 

*  We  have  adopted  jthe  term  sensationalism  from  Mr.  Morell's  History 
of  the  Speculative  Philosophy  of  Europe,  as  a  truer  explanation  of  thie 
German  word  Smnliehkeit  than  tiie  usual  word  Sensuality. — ^Tr. 
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sdution,  between  the  particles  of  salt  and  water,  when  our 
eyes,  even  though  mechanically  assisted,  mig^  not  detect  a 
sin^e  grain:  on  the  other  hand,  failing  in  tiie  sense  of 
colour,  he  might  be  unable  to  distinguish  the  coloured  gold 
from  the  colourless  salt ;  but  the  law  that  water  absorbs  salt 
and  leaves  gold  untouched,  must  remain  the  same  to  such 
a  being  as  much  as  to  ourselves. 

F.  I  Ihink  that  Hermann  wiU  allow  this  is  an  important 
example. 

A.  Still  it  is  not  sufficient  to  e3q)lain  the  matter  fully. 
Let  us  suppose  that  an  inhabitant  of  the  planet  Jupiter  were 
able  to  come  to  us,  and  saw  two  stones  &11,  one  from  the 
hei^t  of  sixty  feet,  the  other  from  fifteen  feet,  would  he  not 
see  as  clearly  as  we  do,  that  the  first  takes  twice  as  long  to  fall 
as  the  second  ? 

S.  Are  you  not  mistaken  when  you  say,  the  stone  which 
fell  sixty  feet  only  took  twice  as  long  to  ML  as  that  which  fell 
fifteen  feet  ?  I  ^ould  have  thought  it  would  ha^e  taken  four 
times  as  long. 

A.  What  I  said  appears  at  first  sight  wrong,  but  it  is  not  so 
in  reality.  The  stone  which  continues  to  faU,  after  it  has 
passed  fifteen  feet,  has  already  received  a  considerable  velo- 
city, which  enables  it  to  pass  through  the  remainder  of  its 
mcj  much  quicker  than  it  would  have  done,  if  it  had  begun 
to  &U  during  the  latter  portion  of  the  way.  By  strict  calcu- 
lation it  can  be  proved,  that  a  body  falls  four  times  in  two 
seconds,  nine  times  in  three  seconds,  sixteen  times  in  four 
seeonds,  as  far  as  it  did  in  the  first  second. 

S.  I  must,  therefore,  multiply  the  seconds  into  them- 
selves, twice  two,  three  times  three,  four  times  four,  in  order 
to  find  out  the  space  which  has  been  traversed  ? 

A.  Exactly  so.  I  selected  this  somewhat  difficult  ex- 
ample, in  order  to  point  out,  that  we  frequently  find  the 
reasonable  laws  of  nature  have  been  followed,  where,  before 
we  had  tiioroughly  investigated  the  subject,  we  should  have 
considered  the  occurrence  a  contradiction  of  reason.  This 
alone  ought  to  incline  us  to  seek  the  cause  without,  and  not 
widim  our  being ;  but  I  perceive  that  our  friend  would  oppose 
this  assertion  of  mine,  by  observing  that  objects  follow  taws 
of  our  nature  which  are  unknown  to  the  very  nature  itself. 
At  all  events,  I  require  him  to  conclude  our  metaphjrsical 
experiment  by  declaring  whether  he  is  not  also  of  opmion. 
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that  our  visitor  from  Jupiter  must  find  one  of  the  two  periods 
twice  as  long  as  the  other. 

H.  This  question  would  fall  to  the  ground,  if  time  and 
space  were  not  sensible  forms  to  him,  as  they  are  to  us. 

A.. And  still  more  so  if  his  reason  obeyed  different  laws 
from  ours. 

H.  No,  there  exists  but  one  reason.  It  may  be  more  or 
less  impeded  by  sensationalism;  but  reason  in  one  planet  is 
essentially  the  same  as  in  another. 

A.  But  surely  our  inhabitant  of  Jupiter  cannot  be  a  purely 
rational  being,  and  at  the  same  time  definite. 

H.  Certainly  not. 

A.  But  if  the  relation  which  is  founded  on  reasonable 
grounds  between  cause  and  effect,  between  a  mental  action 
and  its  repetition,  between  one  thing  and  another,  and 
between  more  and  less,  really  exists,  and  reveals  itself  in  a 
finite  manner,  there  must  be  a  form  in  which  this  comes  to 
pass.  I  do  not,  therefore,  see  how  we  can  escape  the  inference, 
that  space  and  time  are  necessary  forms  of  the  Finite;  ne- 
cessary forms  of  sense,  categories  of  the  Finite,  if  we  may 
call  them  by  such  terms.  But  even  if  we  should  attempt 
to  conceive  different  forms  of  the  Finite,  there  must  be 
something  in  them  which  answers  to  the  laws  of  reason,  and 
hence  would  arise  a  close  connection  between  the  impres- 
sions which  the  same  thing  will  produce  on  an  inhabitant  of 
Jupiter  and  an  inhabitant  of  this  earth.  In  the  mean  time, 
I  believe  that  this  semi-evasion,  which  is  neither  a  com- 
plete retreat  for  myself  nor  my  opponent,  will  be  removed 
in  the  end. 

H.  I  should  like  to  see  this  effected. 

A.  If  I  premise  that  my  experience  is  not  merely  the 
production  of  the  mental  activity  of  my  own  nature ;  in  other 
words,  not  merely  a  dream,  in  which  you  are  my  vision  as  I 
am  yours,  but  in  which  the  external  as  well  as  the  internal 
has  its  share  in  my  experience,  then  everything  that  is  alike 
in  our  experience  must  bear  a  corresponding  similitude  in 
external  circumstances. 

H.  But  beyond  that.  Reality  may  be  very  different  fix)in 
what  we  imagine  it  to  be. 

A.  I  require  no  more.  Let  us  only  cite  a  few  examples, 
not  as  a  proof,  but  in  order  that  we  may  with  greater  facility 
reach  a  more  comprehensive  truth.     I  therefore  observe,  in 
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the  first  place,  that  we  find  the  same  laws  in  all  the  planets. 
They  each  of  them  enjoy  day  and  night  by  revolving  on  their 
axis,  and  have  years  through  their  revolution  round  the  sun. 
Those  planets  which  have  moons  are  encircled  by  them  in 
conformity  with  the  same  laws  which  regulate  ova  earth  and 
moon,  and  these  laws  are  again  the  same  as  those  obeyed  by 
every  object  on  the  surface  of  our  earth.  The  manner  in 
which  the  planets  are  illuminated  and  reflect  their  borrowed 
light  on  us,  is  the  same  as  we  observe  in  terrestrial  bodies. 
(My  consider  that  in  the  powerful  light  which  we  receive 
from  all  parts  of  the  universe,  we  cannot  perceive  any  essential 
effect  which  may  not  be  referred  to  the  very  same  laws  to 
which  our  terrestrial  light  is  subjected. 

H.  Well,  I  do  not  think  that  you  need  proceed  further ; 
neither  I,  nor  any  one  else,  can  easily  deny  that  everything 
(so  £ir  as  our  powers  of  comprehension  reach)  is  subject  to 
the  same  laws ;  but  consider  that  perhaps  it  is  the  nature  of 
our  faculties  which  creates  these  laws. 

A.  But  you  must  not  forget  that  a  resemblance  must  exist 
between  objects  which  operate  alike  upon  siHiilarly  constituted 


H.  And  suppose  I  should  grant  this  ? 

A.  The  natural  consequence  would  be  that  all  other 
planets  must  bear  a  close  resemblance  to  our  earth  in  their 
prc^erties  and  laws,  as  we  have  comprehended  and  developed 
them  with  the  same  powers  which  we  use  in  the  examination 
of  earthly  things,  and  that  the  beings  inhabiting  them  cannot 
be  so  essentially  different  from  us  that  we  need  suppose  it 
necessary  tq  seek  in  them  for  an  imaginary  and  entirely 
different  species  of  being  from  ourselves,  with  a  different 
apprehension  of  time  and  space. 

F.  Both  your  ideas,  my  friends,  appear  to  me  venr  unna- 
tural. Were  we  to  seek  everything  in  our  powers  of  appre- 
hension alone,  no  commimity  between  man  and  man  could 
subsist;  each  would  be  a  world  for  himself;  even  if  we 
admitted  that  an  outward  and  entirely  independent  world 
contributes  to  our  experience,  it  would  still  be  incompre- 
hensible were  we  to  meet  only  with  a  system  of  laws.  If  we 
were  not  able  to  understand  the  nature  of  independent  ob- 
jects, we  should  be  forced  to  acknowledge  them  by  the 
continual  interruption  of  those  laws  which  our  reason  requires. 
To  seek  for  the  source  of  our  experience  only  out  of  our- 
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selves  is,  we  are  aware,  equally  vain.  Are  we  not  following 
very  impracticable  paths  ? 

A.  I  see  Idle  same  difficulties  as  you  do,  but  I  thought  it 
better  to  let  them  be  expressed  in  words:  besides,  th^ 
appear  to  yani^,  if  we  admit  that  the  world,  and  the  human 
mind,  were  ereated  according  to  the  same  laws.  If  the  laws 
of  our  reason  did  not  exist  in  Nature,  we  should  vainly 
attempt  to  force  them  upon  her ;  if  the  laws  of  nature  did 
not  exist  in  our  reason,  we  should  not  be  able  to  comprehend 
them. 

F.  It  is  true  that  the  above-mentioned  difficulties  are  thus 
'  removed,  but  this  preconceived  Harmony  a^ears  to  me 
imnatural. 

A.  If  that  word  has  the  same  signifioation  here  as  in  the 
hist(»7  of  philosophy,  I  must  guard  myself  against  it ;  but 
in  the  meanwhile  I  maii^ain  that  a  Harmony  does  here  exi^, 
for  man  is  a  production  of  Nature,  therefbse  the  same  laws 
must  rule  in  both. 

F.  The  only  thing  that  offends  me  here,  is  to  be  obliged 
to  r^ard  man  as  a  mere  production  of  nature. 

A.  I  cannot  express  myself  differently,  unless  I  were  to 
interrupt  the  whole  course  c^  the  ideas  we  have  hitherto 
pursued,  but  in  our  researches  I  have  acquired  the  right  to 
i^y,  that  our  spiritual  nature  and  the  world  were  both  created 
by  Gt>d,  and  it  will  thus  appear  that  both  propositions  denote 
the  same  thing,  only  in  different  wa3FS. 

F.  But  are  not  the  difficulties  best  removed  by  those 
who  start  from  the  Idea  of  God,  the  original  Reasoner  and 
Designer  of  all  things,  and  who  conceive  the  universe  to 
be  his  thoughts  ?  We  then  are  self^animated,  self-conseiot» 
thoughts  of  the  divinity,  imbued  from  our  birth  with  the 
divine  thought  which  Ues  concealed  in  the  unconscious  de- 
partments of  natuiB* 

A.  This  appears  to  me  the  truth,  when  viewed  jfrom  .the 
side  whence  we  seek  the  soiurce  of  existence  in  the  thinking 
principle;  but  every  direction  by  which  we  reach  the  truth, 
only  shows  it  us  on  one  side.  If  we  give  precedence  to  the 
thinking  principle,  the  imi^  which  we  form  of  ihe  external 
world  becomes  &int  and  idi^owy,  somewhat  like  a  landscc^pe 
hidden  by  a  cloud;  if  we  begin  with  iih&  sensible  world, 
ottr  &eed<mi  retreats  too  fer  back.  We  must  approach 
truth  from  more  than  one  side  in  order  to  comprdiend  it 
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in  that  totaliiy  and  coxnpletenesa  wliich  it  ia  posable  &r  ua 
to  reach. 

F.  Bui  you  seem  to  laj  too  much  8ti3es»  upon  the 
external  world.  Let  it  appear  to  us  as  a  i^iadow,  and  the 
spirit  will  see  it  ia  its  true  bearing;  let  it  Ke  before  us 
in  a  cloud  of  l^ht,  and  we  shall  be  reminded  that  its  light 
is  borrowed  from,  the  world  of  souL  Or,  not  to  speak  in 
metaphors,  what  can  we  learn  from  irrational  existence, 
which  is  not  to  be  found  in  oiu!  own  rational  inner  nature  ? 
And  further,  I  must  ask,  what  can  the  living  soid  learn  £rom 
soulless  nature  ?     Shall  Life  go  to  school  with  death  ? 

A.  Alas !  if  it  is  not  so. 

F.  You  certainly  misunderstand  me. 

A.  Pardon  me,  if  I  have  intentionally  allowed  the  cmi- 
wrsation  to  become  somewhat  involved,  in  order  to  prol<mg 
your  eloquent  attack.  In  the  meanwhile  it  is  my  refu 
opinion  that  our  imderstanding  is  wrongly  constituted,  if  our' 
]i\dng  spirit  does  not  learn  something  from  Nature,  by  us 
called  lifeless.  That  very  freedom  which  is  the  highest  privi- 
lege of  our  Keason  carries  with  it  the  possibility  of  erring; 
and  the  profound  depth,  which  leaves  there  so  much  to  be  dis- 
covered, causes  it  to  be  to  a  certain  degree  a  riddle  to  itself 
which  not  unfrequently  misleads  it.  The  Reason  which  is 
Huou&st  in  involuntary  nature  is  of  Itself  infallible,  and  in 
genaial  is  less  easily  misunderstood.  How  much  man  is  in- 
clined to  consider  himself  the  centre  of  everything!  The 
heavens  must  turn  round  him  alone;  the  stars  must  £Dr0tell 
his  fete ;,  for  him  the  whole  is  created.  Do  you  believe  that 
Boan  would  have  relinquished  these  ideas,  wi^out  a  study  of 
nature  ?  or  do  you  suppose  that  a  theory  of  the  world  with 
which  these  ideas  are  intermingled  would  ever  have  become 
dear  and  distinct?  Msui  is  luiturally  inclined  to  ascribe  to^ 
^its  with  human  passions  events  which  are  beyond  his 
power  of  comprehensieuv  or  he  attribujtea  to  God  himself 
human  intuitions.  Does  not  natural  aeience  banish  such 
oanceptions  of  the  arbitrary  arrangements  of  the  Divinity,, 
i^uch  have  too  often  defiled  religion  ijtself  ? 

F.  Have  there  never  been  any  reasoning  minds'  who  have 
relinquished  such  ideas  without  the  aid  of  natural  science? 

A.  Ceirtaialy,  but  very  few;  and  I  should  suppose  it  only 
occurred  becajasey  tunning  awiQc  from  nature,  lihey  gave  hear 

c2 


20  THE   SPIKITirJLL   IN   THE   MATEKIAt. 

but  little  of  their  attention,  and  absorbed  themselves  in  their 
own  thoughts. 

F.  Consequently  the  others  were  led  wrong  by  their  obser- 
vations of  nature. 

A.  Do  not  say  "  by  their  observation  of  Nature ;"  for  it 
was  the  rough  impression  of  Nature  which  led  them  wrong, 
and  not  a  scientific  knowledge  of  it.  Besides,  the  view  of 
the  world  taken  by  the  best  pfidosophers,  has  been  prejudiced 
by  their  want  of  natural  science.  No  proof  is  necessary  to 
show  that  a  contemplation  of  the  world  is  a  fundamental 
element  of  philosophy,  but  it  is  no  less  certain  that  this 
must  be  either  fruitless,  or  in  many  respects  false,  if  it  does 
not  possess  in  itself  the  most  essential  truths  enjoioed  by 
nature.  Even  if  the  philosophers  of  the  present  day  are  not 
imacquainted  with  the  results  of  tiie  natural  sciences,  they 
generally  pay  so  little  attention  to  them,  that  it  exerdses 
little  influence  in  their  inquiries. 

F.  So  it  appears  to  me;  but  we  ought  to  return  to  our 
subject.  Has  Sophia  anything  else  to  ask  on  what  we  have 
just  been  discussing? 

S.  Nothing  of  importance;  though  indeed  I  had  one  ques- 
tion on  my  ups  when  the  conversation  took  the  last  turn. 
When  you  alluded  to  the  idea,  that  the  Reason  manifested  in 
Nature  is  infallible,  while  ours  is  fallible,  should  you  not  rather 
have  said,  that  our  Eeason  accords  with  that  of  Nature,  as 
that  in  the  voice  of  Nature  with  ours  ? 

A.  Each  of  these  interpretations  may  be  justified  by  the 

idea  to  which  it  applies,  whether  we  start  from  ourselves  or 

from  external  nature.    There  are  yet  other  ways  of  expressing 

"   it;   for  instance,  the  laws  of  Nature  are  tibie  thoughts  of 

Nature. 

S.  Then  these  thoughts  of  Nature  are  also  thoughts  of  God. 

A.  Undoubtedly  so,  but  however  valuable  the  expression 
may  be,  I  would  rather  that  we  should  not  make  use  of  it  till 
we  are  convinced  that  our  investigation  leads  to  a  view  of 
Nature,  which  is  also  the  contemplation  of  God.  We  shall 
then  feel  justified  by  a  different  and  more  perfect  knowledge 
to  call  the  thoughts  of  Natmre  iiiose  of  God;  I  theref<»:e 
beg  you  will  not  proceed  so  fast. 

S.  Willingly,  for  I  feel  most  strongly  that  we  are  still  distant 
from  our  goal.     Among  other  thmgs,  I  wish  to  ask  yoa 
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whether  these  thoughts  of  Nature  are,  like  ours^  reciprocally 
connected  ? 

A.  This  is  an  important  question,  and  we  must  go  through 
a  series  of  considerations  diat  we  may  arrive  at  a  correct 
answer. 

S.  Will  it  be  in  the  affirmative  ? 

A.  As  certainly  as  Nature  is  an  entire  and  not  an  im- 
perfect work.  The  first  step  in  our  investigation  will  be,  to 
convince  us  that  the  laws  of  Nature,  by  wluch  every  indivi- 
dual thing  is  governed,  not  only  forms  a  variety  but  a  totality, 
a  unity,  and  a  whole.  Would  it  &tigue  you,  if  we  were  to 
repeat  once  more  what  we  said  about  the  waterfall  of  Sarpen, 
in  order  to  point  out  this  inward  and  necessary  imity? 

S.  I  assure  you  that  such  momentous  considerations  never 
tire  me,  if  I  can  only  comprehend  what  they  mean. 

A.  The  fundamental  idea,  so  far  as  a  fundamental  idea  can 
be  expressed  in  such  a  natural  object,  is  a  river  falling  from 
a  height.  The  water  constantly  renewed  by  the  incessant 
stream.  Mis  from  a  considerable  elevation.  It  obeys  the 
same  laws  of  falling  as  all  other  bodies,  and  thus,  during  its 
M,  receives  an  ever-increasing  velocity.  As  water,  the 
parts  naturally  roll  over  one  another  and  disperse,  and  thus 
form  separate  floating  drops.  By  the  constant  increase  in  the 
velocity,  the  parts  which  first  fell  gain  a  start,  which  again 
separates  them  from  those  that  follow,  and  this  causes  a 
violent  dispersion;  every  obstacle  scatters  innumerable  drops 
m  all  directions;  if  I  may  so  express  myself,  a  world  of 
moving  drops  is  created,  which,  in  spite  of  all  the  changing 
circumstances  around  them,  still  preserve  a  degree  of  indi- 
viduality. The  air  mingling  with  the  rushing  water,  makes 
foam,  which  is  composed  of  numerous  air-bubbles,  sur- 
rounded by  little  skins  of  water,  whose  remarkable  ever- 
varying  and  irregular  white  surface  is  well  known.  The 
height  of  the  tone  produced  by  each  individual  part,  is 
determined  by  the  height  of  the  fell,  but  its  force  is  not  only 
decided  by  that,  but  also  by  the  number  of  the  falling  parts. 
The  impression  which  the  united  sound  produces  may  indeed, 
in  some  degree,  vary,  but  it  always  remains  essentially  the 
same.  The  noisy  roar  of  the  foaming  fall  testifies  its  destruc- 
tive power,  which  apjiears  when  anything  fragile  comes 
in  its  way.  All  this,  as  well  as  much  that  I  may  have 
ibrgotten,  and  stiU  more  which  occurs  unknown  to  me,  forms 
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a  most  intimately  connected  whole,  in  -which  each  indiyidnal 
part  is  formed  according  to  the  laws  of  nature,  or,  in  other 
words,  all  the  thoughts  of  nature  which  it  contains  are 
inseparable  from  the  primary  idea.  Its  distinguishing  pecu- 
liarity among  other  waterfalls,  arises  from  its  natural  situa- 
tion which  is  quite  peculiar  to  it.  The  Tarious  changes  which 
this  phenomenon  assumes,  in  spite  of  its  individual  peculiarity, 
are  derived  from  changes  in  external  circumstances ;  diflfer- 
ences  in  the  velocity  of  the  falling  stream,  in  its  direction 
and  power,  the  light,  the  movement  of  the  atmosphere,  the 
heat,  &c.  Thus  it  stands  before  us  in  its  peculiar  character, 
almost  like  an  animated  being,  filling  our  imaginations  with 
the  image  of  a  powerful  although  an  unconscious  giant,  a 
slave  of -nature,  with  almost  imbridled  power. 

S.  All  this  seems  very  clear,  but  it  is  very  horrible.  I  feel 
almost  more  dizzy  when  looking  into  the  empty  nothingness 
of  existence,  which  you  unfold  before  my  eyes,  than  if  I 
looked  down  into  the  deep  gulf  of  water. 

A.  But  you  would  not  wish  to  remain  here  forsaken,  nor 
do  you  believe  that  I  should  leave  you  in  this  waste. 

S.  Then  pray  come  to  my  assistance. 

A.  My  assistance  will  principally  consist  in  this,  that  I 
shall  encourage  you  to  help  yourself.  It  was  undoubtedly 
the  apparent  unsubstantiality  of  the  object  we  were  con- 
sidering which  alarmed  you,  but  reflect  that,  without  a  know- 
ledge of  science,  you  must  have  regarded  the  same  object 
as  equally  unsubstantial. 

S.  I  see  you  are  right,  but  I  feared  that  every  other  ex- 
isting object  might  in  the  same  way  be  resolved  into  mere 
thought. 

A.  Not  into  mere  thought;  for  all  existing  objects  are 
active  forces  of  nature,  which  represent  to  us  a  imi^  of 
thought;  the  grounds  of  your  fear  lay  elsewhere. 

S.  I  believe  so,  but  tell  me  where  ? 

A.  The  unity  of  thought  here  is  not  represented  to  us 
as  a  small  and  exclusive  world  of  thought,  but  as  a  fragment 
of  a  greater  unity  of  thought. 

S.  Yes,  I  believe  that  is  the  case. 

A.  But  you  must  expect  to  find  something  similar  to 
this,  if  not  in  the  same  degree,  in  every  existing  thing,  since 
every  object  which  is  not  complete  in  itself  is  only  a  part  of 
the  great  v^hole. 
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S.  But  I  fear  the  substantiality  of  objects  will  thus  disappear. 
A.  Your  anxiety  is  not  without  a  cause;  and  yet,  if  we 
eontinue  our  reflections  I  do  not  fear  for  you. 
S.  You  have  great  confidence  in  me. 
A.  I  must  banish  fear  from  our  reflections  to  its  true  home. 

5.  Where  does  it  lie? 

A.  In  existence  itself.  Take  any  indiyidual  object  you 
{dease  from  the  whole  and  survey  it  thoroughly,  and  you  will . 
everywhere  meet  with  dependence  and  mortality.  This  com- 
plaint is,  as  you  know,  as  old  as  the  race  of  man;  if  there  is 
anything  imperishable,  it  will  not  be  found  in  the  material 
porticMi  of  existence. 

6.  I  perceive  that  I  was  heedlessly  on  the  point  of  requiring 
what  was  impossible.     But  you  must  pardon  me. 

A.  I  should  not  have  thought  of  it,  had  I  not  feared  you 
mi^t  be  tempted  to  reproach  us  for  our  investigations,  and 
say  that  the  view  of  existence  we  have  taken  is  less  powerful 
and  Uvely  than  it  really  is.  We  must  have  it  deeply  impressed 
upon  us,  that  every  question  bearing  on  the  Invariable  in  - 
nature,  if  we  do  not  raise  ourselves  above  the  standard  of 
sensible  existence,  is  apt  to  lead  to  a  desponding  feeling  of 
nothii^ess.  We  therefore  only  discover  the  Invariable  by 
means  of  conclusions  founded  on  reason. 

S.  But  what  is  to  become  of  him  who  does  not  know  how 
to  make  a*  reasonable  conclusion  ? 

A.  He  is  supported  by  the  light  of  Eeason  which  religion 
bestows. 

8.  That  is  true;  and  now  let  us  proceed. 

A.  I  will  now  try^to  give  some  little  idea  of  those  views 
which  we  must  next  endeavour  to  appropriate.  We  are  all 
agreed  that,  except  the  fundamental  forces  in  Nature,  the 
creating  forces,  there  is  nothing  constant  but  those  laws  by 
which  everythii^  is  regulated,  and  that  these  Laws  in  Nature 
may  justly  be  called  the  Thoughts  of  Nature.  The  frmda- 
mental  forces  themselves  exist  in  all  bodies;  their  diflbrence 
only  depends  upon  the  natural  laws  by  which  they  are 
gov^ned.  That  frttm  which  an  object  derives  its  enduring 
peculiarity,  its  peculiar  essence,  is,  therefore,  as  we  have 
already  admitted,  that  combination  of  Nature's  laws  by  which 
h  was  produced  and  is  sustained.  But  the  Laws  of  Nature 
are  the  Thoughts  of  Nature,  and  tiie  essence  of  things  depends 
upon  the  Thoughts  that  are  expressed  in  them.     In  so  far  as 
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any  thing  is  said  to  be  a  distinct  essence,  all  the  Thoughts  of 
Nature  expressed  in  it  must  combine  in  one  essential  Thought, 
which  we  call  the  Idea  of  the  thing.  The  essence  of  a  tmng 
is  therefore  its  living  Idea. 

S.  Then  the  essence  of  a  thing  becomes  a  mere  thought. 

A.  Do  not  let  ns  forget  that  I  said  its  living  idea,  and  I 
mean  by  that  the  idea  realized  by  the  forces  of  nature. 

S.  But  I  have  so  often  heard  and  read  that  the  idea  can 
never  be  realized. 

A.  In  the  strictest  sense  of  the  word  this  is  perfectly  true. 
In  each  individual  the  idea  is  only  realized  in  certain  direc- 
tions and  with  certain  peculiar  distinctions.  This  also 
happens  in  Art.  The  sculptor  never  attempts  to  represent 
in  a  statue  the  idea  of  the  complete  man,  but  in  every 
individual  work  he  represents  him  with  some  one  pro- 
minent feature;  Jupiter  with  power  and  substantiality; 
Apollo  with  youthM  animation  and  inspiration ;  Venus  with 
the  charms  of  loveliness,  Minerva  with  the  stamp  of  power 
and  thought,  but  imited  to  maidenly  dignity.  Do  not  be- 
lieve that  what  I  have  said  has  nearly  exhausted  the  sub- 
ject. I  only  wish  to  point  out  that  an  idea,  or  if  you  will,  a 
fundamental  idea,  may  adopt  various  peculiar  forms,  which 
we  may  regard  as  the  expressions  of  many  ideas  more  accu- 
rately defined. 

S.  But  are  ideas  as  perfectly  realized  in  nature  as  in 
Art? 

A.  If  we  consider  the  collected  works  of  the  artist  as  a 
world  of  Art,  I  may  venture  to  say  that  the  world  of  Nature 
is  not  inferior  to  it;  but  we  will  not  draw  the  comparison  too 
closely.  Natm'e  executes  all  her  Ideas  with  unnumbered 
variations,  and  in  works  whose  production  occupies  an  im- 
measurable space  of  time.  The  complete  idea  is  expressed  in 
the  totality  of  aU  things.  As  a  phUosopher  brings  out  one 
idea  in  the  most  varied  forms,  or  as  a  musician  does  so  when 
he  makes  variations  to  a  theme,  so  does  Nature,  though  with 
still  greater  variety.  Each  individual  is  thus  a  peculiar 
realization  of  the  fundamental  Idea  of  the  thing.  But  fertile 
I^ature  does  not  limit  herself  to  exhibit  performances  of 
which  the  ideas  are  isolated;  she  appears  to  us  in  innumer- 
able alternations  of  finite  relations,  which  a  prejudiced  ob- 
.. server  would  designate  as  the  most  manifest  imperfection,  but 
V. which  must  appear  to  one  who  follows  out  the  course  of 
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nature  to  the  highest  point  to  which  it  should  he  developed 
in  the  human  race,  as  separate  acts  hy  which  the  ideas  of 
objects  are  revealed  in  their  whole  force  to  a  powerful  and 
penetrating  understanding.  But  also  in  the  present  state  of 
things,  where  even  the  most  powerful  intellect  has  not  reached 
such  a  height,  the  scientific  man  may  gain  the  same  insight, 
though  hy  a  less  wearisome  path. 

S.  Your  views  are  now  perfectly  clear ;  hut  allow  me  to 
put  one  more  question,  which  occurred  to  me  before,  though 
I  did  not  like  to  interrupt  your  conversation.  You  said  that 
the  peculiarity  of  things  only  depended  upon  laws  in  Nature, 
but  from  my  own  experience,  Uie  material  which  composes 
the  thing  induces  also  varieties;  the  rose,  as  I  have  heard, 
receives  its  smell  from  an  oil  in  the  plant,  the  grapes  their 
taste  from  the  sugar  and  different  acids  they  contain,  and 
you  are  better  acquainted  than  I  am  with  innumerable  ex- 
amples of  a  similar  kind. 

A.  All  these  materials  are  only  combinations  of  more  simple 
materials,  and  their  union  is  the  result  of  natural  laws.  At  the 
same  time,  you  touched  there  on  a  point  which  might  entangle 
us  in  researches  which  have  not  yet  been  solved.  Allow  me, 
therefore,  to  point  out  how  science  has  shown  the  same  elements 
to  exist  in  very  different  plants,  and  parts  of  plants,  so  that 
poisonous  plants,  and  those  which  afford  us  nourishment,  do 
not  receive  their  essential  quoUties  from  the  elements  out  of 
which  they  are  composed,  but  from  the  manner  in  which 
these  elements  are  arranged,  i,e.  by  the  natural  thoughts, 
which  in  them  are  realized. 

S.  By  this  means  this  doubt  is  removed. 

A.  All  things  are  accordingly  realized  ideas,  but  each  idea 
is  expressed  in  a  very  limited  form,  whereas,  when  a  number 
of  natural  occurrences  happen  imder  one  idea,  it  becomes 
most  completely  realized;  meanwhile,  every  idea  in  the  finite 
world,  which  is  realized  in  this  manner,  is  again  only  a  part 
of  a  higher  and  more  enlarged  idea.  Therefore,  the  idea  of  ^ 
each  species  of  animal  is  only  a  part  of  the  idea  of  the  whole 
animal  kingdom,  and  this  again  only  a  part  of  a  still  more 
enlarged  idea,  which  comprises  in  itself  both  the  animal  and 
vegetable  kingdom ;  this  again  is  a  part  of  the  whole  idea 
of  the  earth,  which  appears  to  us  as  an  exclusive  little  world 
in  itself,  but^  notwiths^ding,  is  only  a  part  of  a  still  lidgher 
system. 
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H.  But  is  this  coimection  a  reality,  or  only  a  conc^ytion 
of  our  own  brain? 

A.  Nature  herself  shows  us  that  it  is  her  work.  Oui 
researches,  with  respect  to  the  formation  of  the  earth,  have 
taught  us,  as  I  have  already  said,  that  it  has  been  developed 
•in  a  long  period  of  time;  that  at  each  new  stage  of  develope- 
ment,  new  kinds  of  plants  and  animals  were  formed,  which 
as  much  resembled  in  structure  and  form  the  productions  oi 
the  present  period  of  the  earth,  as  different  realizations  of  the 
same  fundamental  Idea  must  resemble  one  another.  It  is 
besides  of  great  importance  to  consider  the  prioress  of  its 
developement.  Nature  commenced  with  the  lowest  organized 
animals  and  plants,  and  ascended  by  degrees  through  succes- 
sive periods  to  higher  forms,  which,  at  the  same  time,  con- 
stituted in  the  earlier  formations,  a  less  highly  developed 
kingdom  of  creation  than  what  now  covers  the  surfece  oi 
the  earth.  We  must  also  add,  that  the  higher  species  oi 
animals  in  their  embryo  condkion,  proceed  from  lower  stages 
of  developement,  which  are  connected  with  those  on  which 
the  inferior  animals  remain,  and  thence  they  traverse  succes- 
sive stages  before  they  reach  the  end  they  were  intended  for. 

H.  You  need  say  no  more ;  I  acknowledge  the  ksxpartance 
of  your  principles. 

A.  I  shall,  therefore,  continue  to  build  upon  what  you 
have  conceded.  Our  globe  is  a  part  of  our  solar  system, 
with  which  it  has  developed  itself,  and  is  in  constant  re- 
ciprocal action.  The  idea  of  the  globe  is  consequently 
included  in  that  of  the  solar  system,  but  in  the  same  way 
this  is  again  a  part  of  the  system  above  it,  that  system  oi 
suns,  revealed  to  us  by  the  milky  way,  and  in  which,  by 
means  of  our  ingenious  optical  instruments,  and  the  inferences 
we  have  drawn  from  the  laws  of  Nature,  we  have  been  en- 
abled to  behold  what  must  always  remain  hidden  to  the 
unassisted  senses  of  men.  This  system,  which  appears  so 
enormous  to  us,  is  a  part  of  a  more  distant  and  higher  system, 
and  thus  it  continues  through  unbounded  space.  Even  so  an 
eternal  Whole  is  created  in  infinite  space,  which  embraces  all 
the  ideas  realized  in  existence;  but  ihia  infinity  of  ideas  is, 
at  the  same  time,  included  in  one  operating  idea,  in  an 
infinite  living  reason. 

H.  I  can  now  trust  myself  to  predict  the  answer  which 
you  will  give  to  the  question  which  was  the  cause  of  our  con- 
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Tersation.  The  material  and  the  spiritual  are  inseparably 
TUiited  in  the  living  idea  of  the  Almighty  Power  by  whom 
all  things  are  created. 

S.  But,  according  to  this  view,  man  appears  to  be  only 
'die  most  distinguished  among  the  animals,  not  a  free  agent, 
nor  a  reasonable  being. 

A.  It  may  appear  so  at  first  sight,  but  we  must  consider 
that  man  is  distinguished  above  sdL  other  creatures  on  earth 
l)y  this;  viz.,  that  Heason,  which  all  other  animab  imcon> 
Bciously  obey,  in  him  is  awakened  into  self-consciousness. 
fie  is  thus  a  free  agent;  but  remember,  only  so  &r  as  is 
possible  to  a  finite  being. 

S.  But  I  still  encounter  another  fearfrd  difficulty;  I  do 
not  see  how  our  immortality  is  thus  secured. 

A.  You  will  meet  with  no  system  in  which  immortality 
is  proved.  In  each  it  must  be  left  to  fiiith,  as  it  is  here; 
but  if  you  ask  how  this  faith  can  be  reconciled  with  our 
^ews,  and  can  be  justified  by  them,  I  limit  myself  to  the 
answer,  that,  in  my  opinion,  this  may  be  efEected  here«  at 
least  as  strongly,  if  not  in  a  more  satisfactory  manner,  than 
in  any  other  system ;  but  it  requires  separate  investigation, 
which  must  be  reserved  for  another  occasion. 


THE  FOUNTAIN. 


A  CONVERSATION. 


When  I  first  went  to  Paris  I  used  often  to  visit  the  Tuileries  Gardens, 
and  sit  down  opposite  two  beautiful  fountains.  Since  that  time  I  have 
been  frequently  reminded  of  the  impression  they  made  on  xne^  and  the 
following  conversation  has  been  the  result,  which  was  not  however  com- 
mitted to  paper  till  a  much  later  period,  about  eight  years  ago.  Wh^  I 
last  visited  Paris,  in  the  year  1846,  these  fountains  were  replaced  by 
others,  constructed  on  a  greater  scale  and  far  more  splendid^  they  also 
produced  more  sounds  and  were  perhaps  better  adapted  to  the  busy 
throng,  but  on  that  account  less  welcome  to  the  traveller,  who,  seeking 
rest,  desires  to  yield  himself  to  the  impressions  of  nature  in  one  of  its 
most  pleasing  forms. 

Alpeed.    Fbank. 

Alpbed.  We  have  wandered  about  long  enough  for  so 
warm  a  day.  Let  us  sit  down  upon  this  bench,  imder  these 
blossoming  lime  trees.  The  delicious  fragrance,  the  cool 
shade,  the  lofty  fountain  opposite;  every  thing  invites  us. 
To  me  this  is  one  of  the  most  beautiful  spots  in  the  garden. 

Fbank.  I  quite  agree  with  your  taste ;  it  is  my  favourite 
haunt.  I  often  sit  here  for  a  long  time,  yielding  myself  t<» 
the  impression  of  surrounding  nature.  If  any  one  happened 
to  notice  me  he  would  think  I  was  lost  in  thought,  and  yet 
I  often  discover  that  I  am  in  a  condition  of  which  it  may  be 
most  correctly  said,  I  am  thinking  of  nothing  at  all.  At  the 
same  time  this  state  is  by  no  means  one  of  inaction.  I  might 
feel  myself  tempted  to  call  it  dream-like;  but  it  neither  re- 
sembles dreams  in  their  disconnected  ideas,  nor  in  their 
complete  abstraction  from  the  remaining  portion  lof  our 
consciousness.  I  feel  as  if  nature  spoke  to  me  with  a 
thousand  tongues,  and  I  were  her  quiet  and  self-absorbed 
listener.  This  is  far  from  being  an  unprofitable  state  of  mind, 
it  not  only  is  accompanied  by  a  feeling  of  repose,  thereby 
bestowing  energy  for  fresh  activity,  but  I  often  perceive  that 
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more  recoUectioiis  remain  with  me  than  I  at  first  imagined ; 
they  may,  perhaps,  slumber  for  a  time,  but  wake  in  my  medi- 
tations and  thoughts  when  I  require  them,  and  surprise  me 
like  benevolent  £riends  of  whose  existence  I  had  not  dreamt. 
Now,  as  your  science  teaches  you  how  to  penetrate  the  secrets 
of  nature;  can  you  explain  this  remarkable  influence  ? 

A.  The  spot  is  inviting,  and  I  am  delighted  to  converse 
with  you  on  this  subject;  but  there  was  something  in  your 
challenge  which  makes  me  fear  that  our  conversation  will  not 
be  worthy  of  the  tone  of  mind  which  the  scene  demands. 

F.  You  seem  to  treat  the  matter  too  seriously. 

A.  No  indeed.  I  am  speaking  with  deliberation ;  but  you 
shall  decide  whether  we  should  not  spend  our  time  better,  if 
we  each  yielded  ourselves  silently  to  our  own  impressions, 
instead  of  carrying  on  a  conversation,  at  the  end  of  which 
we  neither  of  us  might  know  the  real  opinion  of  the  othar. 

F.  Can  conversation  have  no  better  result  ? 

A.  Yes,  certainly,  provided  we  first  clear  away  a  certain 
misunderstanding. 

F.  I  beg  you  will  do  so. 

A.  Permit  me  then  to  say  there  is  a  little  irony  in  your 
challenge. 

F.  Do  you  think  so? 

A.  I  am  persuaded  that  you  think  the  desired  explanation 
impossible,  and  if  we  allow  your  view  of  the  case  to  be  correct 
I  grant  you  to  be  so  far  in  the  right. 

F.  Let  us  hear  how  much  you  know  of  my  opinion. 

A.  You  have  to  a  certain  degree  imparted  it  to  me  your- 
self. I  have  observed  on  former  occasions,  that  when  you 
ask  for  a  scientific  explanation,  you  require  the  subject  to 
be  so  entirely  sublimated  into  thoughts,  that  no  metaphysician 
could  go  furfiier. 

F.  1  may  be  permitted  to  remark  that  the  Poet  may  be 
also  a  Metaphysician.  If  I  am  to  hear  an  explanation  I 
require  that  it  should  be  thoroughly  sifted. 

A.  I  win  not  dispute  this  point,  but  I  cannot  undertake 
to  givei^uch  an  explanation. 

F.  That  means  that  you  can  give  none  at  aU. 

A.  Well,  we  will  not  quarrel  about  words.  I  do  not  wish 
that  what  my  science  has  to  say  upon  our  subject  should  be 
called  an  explanation,  but  if  from  this  you  imagine  that  I  con- 
sider science  can  bring  forward  nothing  to  throw  a  light 
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upon  it,  I  must    guard    myself   against  aioh  a  mi^nter- 
pretation. 

F.  Well,  I  must  not  attribute  to  you  more  than  justly 
belongs  to  you. 

A.  You  must,  tlierefore,  confess  that  had  this  misundar*- 
standing  been  allowed  to  remain,  our  conversation  would  have 
become  a  reciprocal  war  of  words.  Whatever  I  might  hare 
alleged,  would,  from  your  pre-judgment,  have  been  considered 
wiUiout  a  purpose,  and  foreign  to  the  matter ;  and  you  would 
have  endeavoured  to  cure  me  of  a  conceit  which  I  had  never 
entertained.  In  this  manner  I  frequently  observe  long  con- 
versations pass  away  utterly  without  result,  which,  had  they 
been  pursued  by  the  very  same  men  with  a  more  favourabk 
commencement,  might  have  created  real  intellectual  enjoy- 
ment. 

F.  I  cannot  deny  this,  but  I  confess  I  have  almost  foaigotten 
what  we  were  going  to  talk  about. 

A.  I  think  I  shall  be  able  to  point  out  that  a  frequent  con- 
nection subsists  between  the  active  operations  of  Nature  and 
the  impressions  they  produce  on  us.  But  I  would  rather  not 
define  too  accurately  what  I  am  going  to  say;  listen  with 
•  indulgence  to  what  I  bring  forward ;  test  it;  and  then,  if 
necessary,  we  can  consider  the  most  suitable  terms  in  wbicli 
to  express  it. 

F.  I  perceive  you  arm  yourself  against  me,  as  if  I  were  a 
formidable  enemy. 

A.  You  cease  to  be  so,  if  you  do  not  expect  an  attack 
from  me,  and  if  you  are  convinced  that  science,  when  rightly 
imderstood,  assimilates  with  poetry. 

F.  Well  then,  let  us  come  to  the  point. 

A.  When  I  behold  this  forcible  jet  of  water  almost  as 
thick  as  a  man's  arm,  and  rising  nearly  36  feet  high,  I  am 
secretly  impressed  with  the  idea  of  a  power  which  compels  the 
water  to  ascend  contrary  to  its  gravity. 

F.  Permit  me  to  interrupt  you  for  a  moment.  I  have 
freqiiently  enjoyed  the  sight  of  this  fountain  without  thinking 
of  this  power. 

A.  You  are  right  not  to  let  me  proceed  if  you  ^o  not 
imderstand  me.  But  you  will  perhaps  withdraw  your  objection 
when  you  remember  tiiat  I  spoke  of  a  secret  impression. 

F.  But  if  the  impression  is  secret,  I  can  know  nothing 
about  it,  and  to  me  therefore  it  does  not  exist. 
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A.  I  afiBore  you,  this  assertion  is  only  a  paann^  idea;  you 
hBive  continually  received  similar  secret  impressions*  It  is 
sot  long  since  we  both  witnessed  two  expert  fencers  engaged 
m  a  mock  fight.  One  of  them  especially  won  our  applause. 
Did  we  then  calculate  the  amount  of  strength  and  skill  which 
ffiudded  him  to  handle  his  weapons  so  dexterously,  and  to  as- 
nme  those  nimble  postures  by  which  he  principally  ^owed 
tiie  complete  subjection  of  his  body  to  his  will  ?  Surely  both 
tiie  strength  which  he  actually  put  forth,  as  well  as  that  more 
pasdyely  displayed  in  his  whole  frame,  contributed  to  our 
^easare,  not  because  we  remarked  to  each  other  their  unusual 
■roportions,  but  because  we  were  inwardly  filled  with  remem- 
maees,  which  roused  by  this  sight,  permitted  us  to  feel  how 
much  power  was  here  manifested. 

F.  You  are  perfectly  r^ht.  I  spoke  previously  against 
my  better  knowledge.  It  just  now  occurs  to  me,  that  I  once 
showed  this  fountain  to  a  child,  who  had  never  seen  one  before, 
and  he  said,  ^  How  can  the  water  rise  upwards  here,  while 
every  where  else  it  falls?'  Thus  I  am  persuaded  that  we  are 
struck  with  a  secret  sensation  of  wonder  at  this  sight 

A.  Did  you  explain  the  cause  to  the  child  ? 

F.  Yes,  I  had  no  difficulty  in  doing  so.  I  told  the  boy 
tiie  name  of  the  lake  from  which  the  water  comes.  He  knew 
it,  and  was  aware  that  it  is  situated  in  high  ground ;  I  there* 
fore  had  only  to  tell  him  that  the  water  came  from  that  lake 
through  subterranean  pipes,  and  was  driven  upwards  by  the 
pressure  of  the  elevated  mass  of  water. 

A.  I  fear  now  that  you  retract  the  secret  wonder  of  which 
you  spoke. 

F.  You  wish  to  lead  me  into  temptation,  but  this  time  you 
shall  not  succeed.  A  secret  wcmder  is  always  excited  at  the 
sight  of  anything  unconunon,  although  on  a  closer  examina- 
tion  we  may  detect  the  cause.     Are  you  now  satisfied? 

A.  Yes,  we  now  understand  each  other  delightfrdly.  I 
theiefore  proceed  with  much  more  freedom,  and  we  will  first 
glance  at  the  variety  of  motion  exhibited  in  this  fountain. 
What  ivsually  first  attracts  our  attention  is  the  increasing  size 
of  tiie  rising  jet  of  water.  This  proceeds  from  the  portions  of 
iroter  during  their  ascent  constantly  declining  in  rapidity,  and 
ihe8k>w€^  stream  requiring  a  broader  space  for  the  same 
quantity  of  water  to  pass  through. 

F.  I  do  not  quite  understand  you. 
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A.  Imagine  a  gate,  just  broad  enough  for  ten  men  abreasi 
to  pass  through  it,  and  suppose  it  was  required  that  a  thouJ 
sand  men  thus  arranged  should  pass  through,  at  a  regulated 
pace,  in  the  space  of  one  minute ;  let  this  afterwards  be  tried 
with  half  the  speed,  and  two  minutes  would  then  be  requisite 
for  the  passage ;  if  however  there  was  a  gate  by  which  they 
might  still  pass  in  the  space  of  one  minute,  it  must  be  broad 
enough  for  twenty  men  abreast  to  pass  through  it  at  once. 
Now  imagine  a  succession  of  rings  surrounding  this  jet,  and 
each  ring  to  be  a  gate  through  which  the  water  has  to  pass; 
so  much  the  wider  must  these  become,  as  the  water  diminishes 
in  velocity.  The  increase  in  thickness  which  the  jet  acquires 
in  its  ascent  is  consequently  produced  by  a  succession  of 
movements  in  accordance  wim  me  laws  of  nature. 

F.  That  is  clear.  This  increasing  size,  this  almost  inward 
growth,  fetters  the  imagination,  and  kindles  the  idea  of  an 
inward  life ;  but  in  pursuing  this  idea  we  meet  with  another 
active  power.  The  enlargement  ceases  by  the  jet  of  water 
scattering  itself  into  innumerable  drops.  It  seems  as  if  we 
saw  a  countless  number  of  small,  transparent,  pendent,  twigs, 
consisting  of  parts  which  are  visibly  separate,  yet  adhering 
so  closely  to  each  other  that  it  is  as  if  an  unseen  agency 
maintained  their  connection.  The  latent  active  power  which 
was  at  work  in  the  connected  portion  of  the  thick  jet  of 
water  seems  to  be  here  manifested  in  far  richer  variety. 

A.  I  think  you  have  described  that  very  well. 

F.  It  is  for  you  now  to  point  out  the  cause  of  this. 

A.  It  has  been  proved  by  experiment,  that  water  which 
flows  out  of  a  reservoir,  whether  it  be  upwards,  downwards, 
or  sideways,  receives  such  a  vibratory  motion,  that  hence 
a  capability  is  developed  for  the  formation  of  drops  which 
alter  their  form  at  regular  intervals  of  time.  For  example, 
if  in  any  very  short  space  of  time  a  drop  of  water  should 
sustain  a  contraction  upwards,  which  would  make  it  some- 
what flatter,  in  the  next  period  of  time  it  would  be  con- 
tracted in  breadth,  which  would  cause  it  to  become  longer. 
Nearest  the  outlet,  all  the  parts  run  into  one  another,  forming 
a  connected  whole ;  somewhat  £irther  off*,  where  the  jet  be- 
comes less  clear  and  transparent,  tiiey  are  separated,  but  still 
apparentiy  flow  together,  and  only  at  a  greater  distance  the 
visible  separation  takes  place. 

F.  But  are  we  certain  that  all  this  really  happens?    1 
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eaimot  see,  for  instance,  bow  we  know  that  the  parts  which 
appirently  run  into  one  another,  are  really  separated. 

A.  I  ynH  not  detain  you  with  an  account  of  the  discovery, 
and  the  first  attempts  to  prove  this,  but  only  call  yom*  atten- 
tkmto  one  simple  demonstration,  which  has  been  lately  brought 
to  light.  It  is  made  by  pouring  out  water  in  the  dark,  and 
causing  a  succession  of  electric  sparks  to  follow  each  other 
at  very  short  intervals  of  time,  when  the  clouded  part  of  the 
jet  which  previously  seemed  connected,  we  now  perceive  to 
consist  of  drops. 

F.  Do  electric  sparks  enable  us  to  see  objects  with  greater 
exactitude? 

A.  Certainly,  in  this  case.  For  so  long  as  a  rapid  succes' 
Bion  of  drops  are  seen  in  one  uniform  light,  the  eye  receives 
new  impressions  before  the  previous  ones  are  extingvdshed, 
on  which  account  one  impression  is  undistiuguishable  from 
anoliier;  now  in  the  experiment  I  have  just  mentioned, 
though  the  time  which  elapses  between  each  light  is  infinitely 
short,  each  impression  remains  long  enough  to.  form  itself, 
and  to  vanish  again,  before  a  new  one  can  interfere  with  it. 

F.  It  must  be  said,  to  the  credit  of  experimentalists,  that 
they  know  very  little  of  impossibilities.  But  tell  me  about 
Uie  tendency  there  is  to  form  drops  when  nearer  the  outlet  of 
the  stream. 

A.  I  must  again  pass  over  much,  which  would  lead  us 
too  far  from  our  object,  and  only  mention  a  few  striking 
experiments,  which  in  other  respects  belong  to  our  subject. 
As  mtisical  tones  are  produced  by  vibrations  from  other 
bodies,  for  instance,  a  string,  or  extended  skin,  or  the  air 
in  a  pipe,  so  we  must  infer  that  the  vibrations  in  drops  also 
produce  tones;  and  such  is  really  the  case.  If  a  stream  of 
water  exists  under  circumstances  which  permit  the  ear  to 
he  held  close  to  the  jet,  and  if  the  impression  is  not  over- 
powered by  some  extraneous  noise,  a  very  low  sound  is  heard 
from  the  jet  itself;  but  should  the  stream  fiill  on  an  extended 
skin,  or  on  a  great  metal  plate,  or  in  an  empty  metal  basin, 
the  tone  is  heard  strongly  enough  to  determine  the  note,  and 
at  the  same  time  to  ascertain  the  number  of  vibrations 
which  are  requisite  to  produce  it. 

F.  But  is  it  certain  that  the  tone  produced  by  the  skin, 
the  plate  or  the  basin,  is  actually  the  same  as  that  generated 
by  4e  drops  ? 


84  THE  P0T7NTAIN. 

A.  I  will  explain  ihe  case  by  another  well-known  experi- 
ment. You  wiU  doubtless  have  often  observed  that  when  a 
tuning-fork  is  struck,  it  gives  a  very  feeble  tone,  which  at  a 
moderate  distance  is  quite  inaudible ;  but  place  the  handle 
of  the  fork  upon  a  table,  a  pane  of  glass,  or  a  stiffiy-stretdted 
skin,  and  its  power  is  wonderfully  increased,  and  whatever 
the  material  may  be,  which  supplies  the  strength,  the  tone 
always  remains  the  same. 

F.  That  is  perfectly  true. 

A.  In  connexion  with  these  experiments  on  running 
water,  there  is  yet  another  which  I  recollect,  and  which  de- 
serves our  attention.  When  we  have  discovered  the  tone  of  a 
stream  of  water,  and  when  this  tcme  is  produced  by  very 
powerful  vibrations  in  the  jet  and  body  of  water,  we  thei 
perceive  that  a  great  porticm  of  the  c(Hmected  jet  is  separated 
mto  drops;  indeed,  when  the  effect  is  very  strong,  this  change 
applies  to  almost  the  whole  of  that  part ;  thus  it  is  established, 
beyond  doubt,  that  the  vibrations  already  exist  in  the  connected 
portion  of  the  jet. 

P.  It  is  wonderful  what  a  sum  of  inner  life  lies  concealed 
in  this  fountain.  But  another  question  occurs  to  me ;  do  we 
not  hear  the  same  tones  in  the  splashing  which  accompanies 
the  falling  drops  ? 

A.  No;  those  are  caused  by  the  blow  of  the  drops  against 
the  surface  of  the  water.  Some  might,  perhaps,  wish  this 
ncHse  away,  but  he  who  gladly  yields  himself  to  the  impress 
sion  of  Nature  as  a  harmonious  whole,  will  not  share  in  such  a 
feeling.  The  absence  of  noise  in  the  falling  drops  would  pro*- 
duce  an  imeasy  sensation  in  him,  somewhat  like  a  body  with- 
out a  shadow. 

F.  It  is  a  hajmy  idea;  but  I  must  remonstrate  as  a 
practical  eesthetical  philosopher,  for  I  am  often  annoyed  by 
this  splashing. 

A«  So  am  I,  but  only  when  I  do  not  yield  to  the  im{»«s8ion 
in  its  totality ;  for  instance,  when  I  am  too  near  the  object.  I 
am  convinced  the  landscape-gardener  did  not  place  tius  bench 
here  without  reflection.  lUs  feeling  for  nature  must  have 
told  him  that  this  fountain  would  make  the  most  pleasing  im- 
pression when  contemplated  from  this  position.  To  be  so 
near,  that  the  splashing  is  too  loudly  heard,  that  the  fountain 
cannot  be  properly  surveyed,  and  that  it  does  not  form  an 
agreeable  whole  with  the  neighbouring  objects,  is  very  much 
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^  same  as  if  a  picture  is  seen  in  t  Mm  light,  or  under  tur- 
Toimding  influences  of  a  disturbing  nature. 

F.  I  must  allow  that  you  are  in  the  right. 

A.  But  we  must  not  consider  the  case  only  on  one  side, 
fhe  sound  which  is  produced  carries  life  and  activity  into  tho 
vfaole.  This  sound  is  naturally  composed  of  innumerable 
angle  ones,  and  the  eflbct  produced  receives  its  peculiarity 
from  the  prevailing  gradation  among  the  individual  parts. 
The  various  drops  descending  in  different  arches,  produce  a 
ffceession  of  regular  alternations  of  sound.  In  the  collected 
mpression  which  we  thence  receive,  the  various  disorderly 
anpressicMis,  though  individually  slumbering  to  us,  arrange 
themselves,  and  thus  contribute  to  give  an  ascendancy  to  the 
lensalion  of  repose  and  peace. 

F.  Here  we  have  an  insight  into  the  connection  between 
tOEtemal  nature,  and  the  impressions  which  it  produces  on  us. 

A.  And  now  let  us  consider  the  paths  which  are  pursued 
hj  ^  different  portions  <^  the  jet.  These  paths  follow  the 
laws  of  projection.  You  perceive  that  the  water  is  driven 
iqpwards  out  of  the  mouth  of  the  pipe.  Whenever  a  body 
begins  to  move  freely  in  this  direction,  it  would  continue  un- 
ktermptedly  to  do  so,  if  the  force  of  gravity  did  not  con- 
stantly draw  it  downwards.  Hence  the  motion  is  forced  to 
iiescribe  a  curved  line,  which  is  known  by  the  name  of  the 
farabola.  It  can  be  demonstrated,  that  this  figure  is  the 
tqwession  of  an  important  imity  of  thought,  and  it  is  proved 
rby  experiment  that  such  forms  awaken  in  us  a  feeling  of  the 
fieautifal. 

F.  Here,  however,  we  are  not  concerned  with  one  path, 
but  with  many,  which,  as  it  seems  to  me,  do  not  all  describe 
the  same  figure. 

A.  And  sudi  is  the  ease.  By  the  influence  of  other  forces 
<Hi  the  water,  deviations  are  produced;  the  resistance  of  the 
itmosphere  is  not  without  its  influence^  but  still  a  middle 
itieetion  remains,  whidi  does  not  deviate  percepti1%  from 
lAe  parabola,  and  the  other  paths  lie  around,  in  a  regular 
JABies  of  approaches  to  that  form.  Hence  arises  a  greater 
imtrd  variety,  besides  a  more  comprehensive  imity;  and  in 
tti  manner  tiie  impression  gains  peculiar  copiousness  and 
4i^  of  thought 

•  F;  I  must  beg  of  you  to  explain  this  last  expression  more 
locorately. 

D  2 
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A.  Willingly,  though  I  wiU  now  only  specify  the  ail- 
ment nearest  at  hand,  and  not  repeat  the  whole  chain  o: 
ideas,  which  you  formerly  were  justified  in  demanding 
With  this  proviso  I  reply,  that  the  laws  of  nature  in  the 
external  world  are  the  same  as  the  thoughts  within  ourselves 
The  former  are  the  eternal  thoughts  which  science  unfolds 
and  by  which  all  things  are  regulated,  though  they  fire  un- 
conscious of  it  themselves ;  the  latter  are  the  same  etemaj 
thoughts,  but  produced  in  ourselves.  Thus,  wherever  s 
variety  of  natural  laws  co-operate  under  one  governing  unity, 
"we  find  everywhere  a  fulness  of  ideas;  and  I  maintain 
that  our  inner  sense,  which  is  constructed  in  conformity  to 
the  same  laws,  comprehends  this  as  the  Beautiful. 

F.  Your  meaning  is  sufficiently  clear  to  me,  and  I  mus* 
not  interrupt  our  conversation  to  require  proofs  for  the  asser- 
tions which  you  maintain.  I  beg  you  rather  to  give  me  yoat 
views  on  a  diffJerent  eflPect,  which  has  just  attracted  my  atten- 
tion.  It  appears  to  me,  that  there  is  a  peculiarity  in  the 
light  proceeding  from  that  jet  of  water;  it  neither  resemUes 
the  light  of  pearls,  nor  that  which  proceeds  from  still  waterj 
—there  is  a  particular  kind  of  glitter  in  it. 

A.  This  is  natural  to  the  phenomenon.     While  the  foim^ 
tain  floats  before  our  senses,  m  some  degree  as  a  still  image] 
though,  at  the  same  time,  the  falling  drops  are  constanti} 
leaving  their  position,  and  are  succeeded  by  fresh  ones,  thi 
light  naturally  comes  to  us  vrith  all  the  tremulous  motiol 
which  the  reflection  from  incessantly  changing  objects  mus 
produce.     I  do  not  only  mean  the  change  of  the  positioi 
which  the  drops  sustain ;  there  are  besides  two  other  circumj 
stances  to  consider,— one,  which  I  have  already  mentioned,  ii 
the  frequent  change  of  form  in  every  drop  from  inward  vibra 
tions,  and  which  occurs  so  rapidly,  that  the  impressions  thej 
produce  are  indeed  undistinguishable,  but  which  give  a  pecu 
liar  character  to  the  reflected  light;  the  other  consists  in  this 
that  the  series  of  drops  are  really  composed  of  large  dro^ 
and  very  small  intervening  ones.     When  I  spoke  of  1 
formation  of  drops,  I  did  not  think  it  necessary  to  menti 
this;   however,  these  small  drops  are  connected  with 
subject,  and  claim  our  attention.     The  eye  thus  receivea 
complete  series   of  inwardly  connected  impressions,  whi 
in  no  wise  resemble  those  produced  by  transparent  and  i] 
movable  bodies. 
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R  I  have  sometinies  received  similar  impressions  firom 
drops  when  they  fall  from  the  roof  after  heavy  rain,  or  in  a 
thaw  wlien  the  sun  has  shone  on  them. 

A.  These  impressions  must  have  some  analogy,  as  the 
formation  of  drops  oheys  the  same  laws  in  this  as  in  the 
other  case. 

F.  As  I  reqttire  no  &rther  explanation  on  this  point  jnst 
now,  I  will  propose  one  general  question.  I  have  seen  many 
fountains  which  were  very  different  from  Ihe  present  one.  I 
have  seen  some  rush  out  with  much  greater  force  in  propor- 
tion to  their  size,  and  disperse  themselves  in  far  finer  drops, 
and  thus  lose  the  impression  of  repose  in  motion  here  so 
clearly  expressed.  A  few  years  ago  1  saw  another  great 
fountain,  -which  made  a  very  different  impression  upon  me. 
It  does  not  at  all  smrprise  me  that  small  ones,  like  everything 
insignificant,  should  make  hut  a  slight  impression;  I  can 
myself  fancy  that  a  fountain  on  a  very  small  scale,  would 
excite  derision  similar  to  an  unsuccessfrd  experiment,  but 
still  the  individual  pecidiarities  of  every  fountain  may  be 
worth  OUT  notice. 

A.  Let  us  first  consider  those  fountains  which  are  ejected 
by  a  force  proportionate  to  their  mass  of  water.  The  in- 
creased  action  of  the  inward  motion,  and  more  resist- 
ance from  the  atmosphere,  are  sufficient  causes  for  the 
greater  dispersion  which  is  produced,  and,  therefore,  as  you 
observed,  you  are  sensible  of  a  more  forcible  stamp  of 
Hfe  and  motion;  they  roar  and  foam,  and  almost  overpower 
us  with  their  force:  on  which  account  they  seem  to  me  better 
suited  for  lai^e  and  populous  cities,  and  pubHc  gardens,  than 
for  more  retired  situations,  which  harmonize  with  a  heavier 
and  slower  stream  of  water. 

F.  "What  do  you  say  to  those  fountains  resembling  this 
one  in  every  essential  respect,  but  constructed  on  a  much 
larger  scale  ? 

A.  I  had  myself  an  opportunity  of  experiencing  the  dif- 
ferent impression  that  is  produced  by  one  of  such  an  enormous 
size,  for  the  fountain  which  gave  rise  to  this  feeling  was, 
if  I  rightly  remember,  180  feet  high,  and  as  thick  as  a 
man's  body;  when  I  stood  so  near  tiiat  I  could  distinguish 
the  individual  parts,  I  was  imable  to  survey  the  whole,  at 
least  not  so  as  to  command  the  entire  form;  and,  added  to 
this,  the  noise  of  the  frdling  drops  was  so  stunning,  that  it 
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deadened  the  impresftion  of  the  smaller  fEklHng  movemeists. 
^e  oamPkot,  indeed,  exactly  distinguish  these  impresiioi^ 
but  we  are,  notwithstanding,  sensible  of  their  existence. 
More  powerful  and  imposing  than  most  other  fountains, 
the  impression  it  otherwise  made  on  me,  was  rather  elevatiBg 
than  pleasing.  The  inward  harmony  was  not  destroyed,  but 
obliged  to  suocumb  to  a  feeling  of  greater  strong^  and 
power. 

F.  You  are  right.  When  Tiewing  a  powerful  water&ll, 
the  Harmonious  is  still  less  perceiyed,  and  in  a  stormy  sea  it 
is  almost  extinguished;  the  impression  of  the  Ghreat  and  the 
Sublime  there  rules  paramount;  there  does,  however,  exist  a 
tertain  degree  of  magnitude  which  is  no  longer  beautiful. 

A.  Indisputably,  if  we  take  the  word  beauttfid  in  its 
usual  limited  signification;  but  it  seems  to  me,  in  spite  of 
all  differences,  that  there  is  a  fundamental  similarity  between 
that  fiiculty  of  the  soul  by  which  we  comprehend  the 
9ublimej  and  that  by  which  we  comprehend  what  we  pecu- 
liarly des^nate  beautiful,  namely,  an  unconscious  reason  inj 
nature,  which  is  here  apparent.  In  my  opinion,  whether  we 
hare  or  have  not  arrived  at  a  clear  conviction,  that  reason 
pervades  nature,  yet,  in  proportion  to  the  manifestation  d 
universal  harmony  surrounding  us,  most  men  perceive  the 
accordance  of  the  impressiims  of  nature  with  this  hidden 
reascm.  A  stormy  sea,  a  tempest,  lightning,  all  manifest 
themselves  as  powers,  through  which  the  unsown  spirit  oi 
nature  reveals  itself.  A  wide  expanse  of  sur&ce,  such  as  thej 
vault  of  heaven,  a  great  extent  of  ooean,  a  lofty  chain  of 
mountains,  excite  a  feeling  in  us  neady  akin  to  this.  They 
appear  as  the  works  of  the  eternal  power  of  nature,  and 
arouse  within  us  the  feeling  of  an  independent  and  an  alii 
ruling  Being. 

F.  But  I  have  (^ten  felt  very  difRsrently  when  in  th^ 
presence  of  such  great  objects.  I  well  remember  that  once^ 
in  a  mountainous  country,  when  an  enormous  precipice  rose 
before  me,  I  w^  overcome  by  a  sense  of  desertion  and  death. 

A.  That  often  happens  when  there  is  nothing  present  to 
remind  us  powerfully  of  life  and  activity.  If  the  feeling  of 
the  Sublime  overcomes  us  when,  standing  on  a  barren,  stony 
plain,  we  look  inwards  towards  a  huge  wall  of  rock,  it  chieflj 
arises  because  our  spirit,  amidst  innmnerable  recollections, 
suddenly  awakened  by  other  circumstance,  turns  towards  the] 
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poifff  which  has  produced  the  object.  This  object  itself 
does  not  awaken  any  strong  feeling ;  and  that  spirit  must 
hare  had  a  peculiar  tendency  and  tone  which  would  rather 
dwell  on  the  Sublime  than  tremble  before  the  overwhelming 
presence  of  death.  It  is  very  different  when  mountains  rise 
inyanous  forms  before  us ;  when  waterfalls  glitter,  foam,  and 
roar;  when  woods  and  pasture-land  prove  the  fertility  of  the 
son ;  and  when  birds  and  insects  enliven  the  air :  then  Nature 
herself  bids  us  turn  our  thoughts  to  the  Sublime.  Without  a 
{sevions  sense  of  the  inner  life  of  reason,  that  which  might 
otherwise  be  called  beautiM  would  be  dead.  That  which  is 
M  (^  life  arouses  it  in  ourselves ;  and  this  feeling  of  life 
appertains  to  the  complete  enjoyment  of  beauty.  What  a 
mk  variety  of  inward  activity  we  beheld  in  that  fountain ; 
vere  this  to  be  separated  from  it,  all  besides  would  leave  but 
a  &int  impression  1  An  attempt  to  represent  it  in  painting 
might  in  some  degree  please  the  eye,  if  it  were  executed  in  a 
masterly  manner ;  but  the  enjoyment  which  arises  from  the 
peculiar  nature  of  the  object  would  be  much  diminished, 
hecanse  motion,  lustre,  and  the  play  of  light,  could  never  be 
represented  in  a  picture.  I  have  several  times  seen  pictures 
of  fountains,  but  the  impression  they  produced  upon  me  was 
Terypoor. 

F.  I  cannot  contradict  you.  Then  you  require  that  the 
Beautiful  should  comprehend  the  Sublime,  the  Living,  and  the 
Hannonious;  but  after  what  you  have  expressed  about  the 
Sublime,  it  appears  to  me  this  is  only  a  peculiar  quality  of 
the  Living.  You  particularly  cited  active  operations  as 
examples. 

A.  And  great  effects  as  well ;  yet  I  do  not  deny  that  these 
all  point  to  the  power  which  produces.  In  the  Sublime, 
however,  our  thoughts  do  not  dwell  with  the  active  power, 
hut  with  the  independence  which  is  there  revealed ;  this  may 
happen  in  different  ways,  so  that  I  consider  the  Sublime  may 
he  divided  into  many  sorts ;  however,  we  will  not  enter  on 
this  subject,  but  I  will  merely  observe  that  all  conditions  of 
heauty  are  so  inwardly  connected,  that  they  always  appear  to 
us  united. 

F.  The  evening  closes  in,  and  I  must  leave  you,  as  I  am 
expected  at  home ;  but  reflecting  with  pleasure  on  our  con- 
versation, I  confess  I  am  surprised  by  some  unpleasant  feelings. 
It  seems  to  me  as  if  our  observations  had  been  too  material. 
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A.  We  are  apt  to  feel  this  whenever  we  trace  a  connexioi 
between  our  own  inner  life  and  the  influences  of  externa 
nature ;  but  does  it  originate  from  our  comprehending  natur( 
in  too  material  a  maaner  ?  It  seems  to  me,  in  such,  cases,  w( 
foi^et,  or  rather  we  do  not  sufficiently  remember,  that  Nature 
is  the  work  of  the  same  Spirit  to  whom  we  owe  our  owi 
being.  When  we  figure  to  ourselves  the  idea  in  its  full 
reality,  that  it  is  the  same  reason,  the  same  creative  forces, 
which  reveal  themselves  in  external  nature  as  in  our  own 
thoughts  and  feelings,  our  connection  with  nature  must  then 
appear  as  a  part  of  the  great  harmony  of  existence,  but  not 
as  a  consequence  of  the  preponderance  of  the  Material  over 
the  Spiritual. 

F.  You  are  right.  I  should  have  known  better  than  to 
make  such  a  mistake ;  our  conversation  comprehends  enoogb 
to  meet  these  difficulties. 


THE  COMPREHENSION  OF  NATURE 
THOUGHT  AND  IMAGINATION. 


Commimicated  at  the  Meeting  of  Scandinayian  Philosophers  in 
Christiania,  1844. 

It  is  well  known  that  man  pursues  very  different  paths  in 
the  development  of  his  faculties,  and  in  his  apprehension  of 
the  surrounding  world,  and  that  these  paths  are  again  sub- 
divided into  various  smaller  ones,  which  are  followed  century 
after  century,  but  without  ever  being  sufficiently  connected 
to  render  it  possible  for  them  to  form  an  oi^anic  whole. 
This  is  the  case  even  in  those  sciences  which  start  from  the 
most  closely  connoted  eflPorts.  How  long  it  was  before 
gec^raphy  and  botany  imited  to  form  a  geography  of  plants^ 
and  how  lately  has  geology  become  connected  with  geo- 
graphy, as  well  as  with  zoology  and  botany,  though  Siey 
all  approach  so  nearly  to  one  another!  And  is  it  not, 
therefore,  natural  that  a  much  greater  interval  should  remain 
uncultivated  between  those  modes  of  comprehension  which 
are  under  the  dominion  of  very  different  faculties  of  the  soul  ^  ' 
By  this,  I  mean  the  comprehension  of  nature  on  the  one 
hand,  by  the  mind,  on  the  other,  by  the  imagination.  It  is 
true  the  same  active  forces  exist  in  both.  That  faculty  of 
thought  which  enables  us  to  apprehend  surrounding  nature, 
can  as  little  dispense  with. mental  perception,  which  is  the 
basis  of  all  our  knowledge  of  the  outer  world,  as  imagination 
can  dispense  with  that  power  of  thought,  which  gives  a  fona 
to  all  her  creations.  The  different  manner,  however,  in  which 
they  manifest  themselves,  cannot  be  mistaken ;  lliey  have 
each  their  peculiar  domain  in  which  they  must  respectively 
act,  and  mould  themselves  according  to  their  own  fashion. 
An  incompetent  exercise  of  the  imagination  on  questions  of 
science,  or  of  abstract  thought  on  art,  operates,  as  is  well 
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known,  with  a  prejudicial  influence.  We  have  many  ex- 
amples of  this  in  the  poetical  attempts  which  have  often  been 
made  on  scientiflc  subjects,  and  in  the  still  more  frequent 
endeavours  to  submit  art  solely  to  the  dictates  of  Eeason ;  but 
this  has  given  rise  to  exaggerated  fears  in  those  who  have 
felt  these  abuses.  It  is  not  my  intention  to  mention  here 
how  this  one-sidedness  exhibits  itself  among  the  labourers 
in  the  £eld  of  science ;  but  it  is  this  dread  of  exercising 
reason,  so  frequently  existing  in  those  who  have  lived  too 
exclusively  in  the  world  of  their  own  imaginations,  which  I 
now  mean  to  consider.  This  dread  is  by  no  means  equally 
expressed  in  all  directions  by  the  same  men;  there  are  many, 
in  all  the  social  affairs  of  life,  and  in  all  those  sciences 
which  are  most  nearly  connected  with  mankind  and  human 
events,  who  allow  fiill  play  to  thought,  and  the  knowledge 
derived  from  it,  in  order  that  it  may  regulate  the  con- 
stant action  by  which  their  world  of  imagination  is  formed ; 
but  the  insight  which  is  gained  from  physical  science  has 
not  been  able  to  get  the  same  justice  at  their  hands  in  con- 
sequence of  their  not  being  so  intimately  acquainted  with  it. 
Therefore  the  greater  proportion  of  mankind  have  deve- 
loped, in  their  contemplation  of  the  physical  imiverse,  a 
wonderful  mixture  of  the  knowledge  of  the  present  day,  and 
of  ideas  of  nature  which  belong  chiefly  to  the  childhood  of 
the  himian  race.  There  is  much  that  is  fabulous  in  this  con- 
ception of  nature,  but  we  cannot  dispense  with  it,  as  there  is 
nothing  which  we  can  ofler  in  exchange  for  the  faculty  of  the 
imagination.  Even  all  that  it  contributes  to  the  external 
adornment  and  support  of  religion,  or  to  fill  the  blank  which 
we  are  sensible  of  in  reference  to  our  knowledge  of  higher 
things,  belongs  to  a  past  age.  Hence  arises  that  strange  dread, 
possessed  by  so  many,  of  Qie  results  of  science ;  a  dread  which 
threatens  to  destroy  that  world  which  their  faith  and  feeling 
lor  the  Beautiful,  had  created ;  thus  they  are  consigned  to  a 
vacuity  and  nothingness  which  would  indeed  be  fearfiil  were 
it  unavoidable,  and  3ie  triumphant  conquests  of  natural  science 
which  give  us  the  purest  pleasure,  are  for  such  imhappy  beings 
no  less  than  the  dangerous  approaches  of  a  conquering  foe. 
Their  greatest  desire  is  that  this  foe  should  be  driven  back, 
and  at  times  they  entertain  some  faint  hopes  of  it,  which 
however  are  repeatedly  destroyed  by  a  stronger  feeling  of  the 
truth,  so  that  in  reality  they  dare  not  commit  themselves  to 
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ihe  truth  of  their  own  existence,  and  therefore  are  happiest 
when  able  to  forget  this  dangerous  enemy. 

Such  being  the  case,  the  inyestigator  of  natural  science 
considers  it  his  duty  to  demonstrate  how  the  truths  which  are 
obtained  by  reflection  and  observation  of  Nature,  contain  rich 
materials  for  the  imagination;  these  however  must  be  em- 
ployed only  on  one  condition ;  namely,  that  we  must  become 
as  intimately  acquainted  with  those  truths  as  we  have  been 
with  the  legends  of  the  past.  It  is  not,  however,  obli- 
gatory that  every  one  should  study  the  laws  of  science, 
any  more  than  that  the  customary  education  hitherto  given 
pesupposes  a  thorough  acquaintance  with  the  world  of 
legends ;  on  the  contrary,  naturalists  must  persevere  in  their 
efforts,  and,  indeed,  with  renewed  ardour,  to  fSacilitate  the 
study  of  the  truths  of  natural  sci^u^,  and  to  develop  the 
real  life  of  nature  contained  in  them ;  it  is  vain  to  clothe 
them  in  the  present  day  with  the  garb  of  ancient  poetry. 
Hie  most  ignorant  among  us,  as  participators  in  a  common 
inheritance,  have  imconsciously  gamed  a  knowledge  of  nature 
teiy  different  from  that  contemplation  of  the  universe  co- 
incident with  the  childhood  of  the  human  race;  on  the 
other  hand  this  does  not  lead  to  those  views  that  are  de- 
veloped by  a  more  advanced  knowledge  of  science.  In  the 
present  century,  therefore,  we  feel  mpre  than  ever  the  neces- 
sity of  reconciling  the  world  ci  reason  and  imagination. 
Xlus  reconciliation  is  indeed  not  to  be  effected  in  a  moment, 
but  must  be  the  fruit  of  repeated  efforts;  and  to  contribute  to 
them,  a  succession  of  examples  will  serve  to  prove  how  the 
intuitive,  and  what  is  nearly  related  to  it,  the  prophetic  view 
of  nature,  may  be  more  exactly  defined  and  further  developed 
by  means  of  Uie  profounder  knowledge  which  is  derived  from 
reflection. 

I  therefore  venture  to  offer  what  follows ;  and  I  select  as 
my  object  the  most  sublime  I  can  conceive,  which  is  the 
starry  flrmament.  I  am  aware  that  there  have  been  ill- 
tuned  and  injudicious  remarks,  which  have  injured  this  sub- 
ject in  the  estimation  of  many,  but  this  shall  not  deter  me 
from  investigating  the  source  of  those  feelings  which  are 
excited  when  oontempJating  the  stars,  if  thought  is  allowed 
to  follow  its  natural  impulse,  and  is  not  distracted  by  other 
ideas.     I  perhaps  may  displease  some,  by  commtmicating 
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much  which  is  abeady  well  known ;  but  if  I  am  to  include 
all  I  wish  to  say,  this  is  unavoidable. 

Let  us  first  consider  the  impression  produced,  on  a  quiet 
,  night,  by  a  clear  cloudless  sky.  There  is  a  universal  impression 
in  it  wmch  is  felt  by  all  men.  The  clearness  and  force  of  the 
impression,  however,  is  not  alone  modified  according  to  the 
different  temperaments  peculiar  to  each  man,  but  also  in 
proportion  to  the  different  degrees  of  mental  culture  eadi 
may  have  recoived.  It  is  this  point  towards  which  we  will 
principally  direct  our  attention,  but  we  must  first  take  into 
accoimt  and  lay  aside  that  which  is  common  to  all. 

We  need  scarcely  mention  the  vastness  of  the  impression 
which  the  starry  heavens  produce,  since  it  is  so  powerful  as  to 
be  felt  by  every  one.  He  even  who  seeks  no  more  than  the 
gratification  of  his  senses,  and  whose  dawning  reason  is  but 
fEiintly  traceable  in  his  sensational  apprehensions,  must  ac- 
knowledge that  the  canopy  of  heaven  is  the  grandest  object 
he  knows:  this  vast  extent  however  would  be  dead  and  blank 
to  us  were  it  not  enlivened  by  the  innumerable  host  of  stars. 
Their  light  comes  to  us  with  double  force  from  the  darkness  of 
the  surrounding  earth,  when  those  objects  which  remind  us  of 
the  trivial  circumstances  of  daily  life  or  which  are  of  transitory 
importance,  and  which  would  otherwise  attract  our  attention 
on  all  sides,  are  invisible.  This  enlarges  the  scale  of  our  ideas, 
and  quickens  our  perceptions  for  the  reception  of  that  light 
which  proceeds  from  a  higher,  a  greater,  and  a  less  transitory 
world.  The  glorious  nature  of  light  is  here  wonderfully  mani- 
fested; its  animating  and  beneficial  effects  have  in  ail  times 
caused  it  to  be  the  most  beautiful  emblem  of  life  and  virtue. 
Beneath  the  mild,  clear,  undazzling  light  of  stars,  which 
scarcely  enables  us  to  see  anything  around  us,  while,  if  I 
may  so  express  myself,  the  light  shines  but  to  manifest  itself, 
we  feel  as  if  Light,  and  Life,  and  Happiness  dwelt  far  away 
above  us  in  those  distant  regions,  while,  on  the  other  hand,^ 
Darkness,  Death,  and  Terror  remained  here  on  earth.  Thi* 
idea  interpreted  in  one  manner  may  be  easily  misunderstood; 
but  the  feeling  which  such  a  sight  exercises  upon  the  unper- 
verted  senses  has  nothing  to  do  with  these  misconstructions. 

Added  to  all  this,  we  have  the  deep,  and,  we  may  say, 
tangible  silence  of  night,  by  which  the  ear  receives  as  faint 
impressions  of  the  world  beneath  us,  as  are  conveyed  to  the 
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eye  by  the  mild  starlight.  In  short,  it  is  not  a  mere  flight  of 
the  imagination  which  causes  our  devotional  feelings  to  be 
excited  on  a  starlight  night,  but  it  springs  from  a  feeling 
deeply  rooted  in  our  nature. 

How  different  is  the  impression  of  a  moonlight  night.  The 
mild  light  of  the  moon's  disk,  imlike  that  of  the  sun,  does  not 
oblige  us  to  lower  our  eyes,  but  rather  draws  them  upwards 
to  Heaven.  At  the  same  time,  it  so  far  overpowers  the  light 
of  stars  that  they  no  longer  attract  our  notice,  and  sometimes 
become  almost  invisible.  Moonlight  also  shows  just  so  much 
of  earth  as  to  prevent  our  entirely  forgetting  it ;  thus,  Fancy 
and  Thought,  rapt  in  mild  enthusiasm,  hover  indefinitely 
between  Heaven  and  Earth. 

Let  us  now  consider  the  forms  which  this  original  view 
assumes  in  the  different  degrees  of  development  of  the  human 
mind.  We  can  easily  fancy  the  impression  of  a  starlight 
night  on  the  mind  of  uncivilized  man :  the  expansive  vault, 
rising  above  the  surrounding  woods  and  moimtains,  embraces 
all  that  is  known  to  him  of  the  earth's  sur£^e.  His  ideas 
of  measurement  are  indeed  &r  too  limited  to  grasp  the 
expanse  of  Heaven :  and  yet  it  is  the  most  imposing  object 
he  knows ;  the  stars  to  him  are  only  points  of  fight,  but  the 
clearness  and  purity  of  that  light  is  not  without  its  influence. 
The  contrast  between  the  b;right  vaidt  of  heaven  and  the  dark 
earth,  the  silence,  and  the  accompanying  repose  of  mind, 
are  so  &mihar  to  our  senses,  that  we  are  none  of  us  strangers 
to  the  impression. 

Let  us  now  imagine  a  man  whose  powers  of  intellect  and 
observation  are  perceptibly  developed ;  his  conception  of  the 
immensity  of  the  heavens  will  have  proportionately  increased. 
He  has  noticed  particular  stars,  which  he  again  recognises, 
and  some  distinguished  groups  more  especially  attract  his 
attention :  he  has  watched  them  over  distant  mountain  sum- 
mits, and  as  he  advanced,  perceived  how  their  remoteness  to 
each  other  seemed  to  increase,  while  their  distance  from  him 
remained  the  same;  this  distance  must  consequentiy  be  so  im- 
mense, that  the  journey  he  has  made  can  bear  no  comparison 
with  it.  He  now  therefore  has  a  greater  standard  by  which 
to  take  his  measurements :  this  enlarges  his  conception  of  the 
extent  of  the  heavens.  He  observes  that  aU  terrestrial  lights 
grow  feebler  and  feebler  the  farther  they  are  removed  from 
08,  and  at  a  comparatively  small  distance  they  totally  disap- 
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pear.  But  the  lights  of  heaven  which  he  knows,  are  many 
times  more  distant  than  the  farthest  hills,  yet  remain  as  pure 
and  clear  as  if  they  belonged  to  a  different  order  of  thmgs. 
He  has  arrived  at  these  conclusions  by  observation  and  re- 
flection, but  the  recollection  of  the  results  follow  him  in  those 
hours  in  which  he  quietly  resigns  himself  to  the  great  impres- 
sion of  nature. 

We  will  now  inu^ine  one  so  far  advanced  as  to  have 
acquired  a  certain  knowledge  of  astronomy,  as  much  as  we 
may  suppose  was  the  case  with  the  Chaldeeans,  and  the  aspect 
of  the  heavens  increases  in  magnitude  and  completeness.  He 
now  knows  that  among  the  lesser  stars,  some  wander  in  a 
pre-ordained  path,  while  others  are  fixed  in  the  vault  of 
heaven ;  and  he  knows  that  these,  as  well  as  the  sun  and 
moon,  have  a  regulated  course.  The  uninterrupted  obser- 
vations of  successive  races  have  led  to  some  knowledge  of  the 
unequal  distances  of  these  wandering  bodies,  but  we  may  feel 
sure  that  he  does  not  recapitulate  all  the  knowledge  which 
has  resulted  from  the  enquiries  of  the  human  race,  and  which 
is  in  some  part  his  own,  whenever  he  resigns  himself  to  the 
impression  which  the  heavenly  bodies  produce ;  yet,  still  those 
discoveries  are  as  present  to  his  contemplation  as  the  occur- 
rences of  every-day  life  are  to  men  in  generaL  His  scale  of 
measurement  is  far  larger  than  on  the  former  position  he  held ; 
the  remoteness  of  the  moon  seems  to  him  now  enormous  com- 
pared to  all  the  distances  on  earth,  and  yet  very  small  in  com- 
parison with  those  of  the  other  heavenly  bodies  before  which  the 
moon  frequently  passes,  and  which  it  conceals  from  our  view.  It 
wiU  be  evident  to  every  one  how  the  idea  of  the  magnitude  of 
the  heavens  has  increased  in  size  and  in  importance ;  and  added 
to  this,  there  is  now  the  still  grander  idea  of  an  order  existing 
among  the  heavenly  movements,  which  is  also  full  of  beneficicd 
results  to  our  earth.  It  is  the  thought  of  a  reasonable  guidance, 
independent  of  the  earth ;  of  a  lugher  Reason  manifested  in 
accordance  with  the  condition  of  human  nature,  though  not 
devoid  of  extraneous  elements.  From  the  previous  position 
on  which  we  stood,  imagination  filled  up  the  empty  space 
in  knowledge,  by  the  idea  that  a  Sun-god  guided  the 
flaming  car  of  Da^  across  the  Heavens,  that  he  might  repose 
at  night  on  the  lap  of  Ocean.  The  moon  traversing  the  vault 
of  heaven  was  also  deified.  These  ideas  yield  at  a  very  early 
stage  of  astronomical  science,  though  they  linger  long  among 
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the  multitude;  and  not  only  among  the  ignorant,  but  even 
with  those  who  have  received  some  education,  which  however 
may  not  have  included  a  diligent  study  of  the  heavens.  The 
idea  on  the  other  hand  has  not  yet  reached  the  unity  of  a 
divine  guidance ;  each  of  the  wandering  stars  receives  the 
name  of  a  particular  divinity  endowed  with  earthly  attri^ 
bates.  The  incalculable  influence  of  the  sxm  upon  the  earth, 
as  well  as  that  of  the  moon,  which  is  by  no  means  inconsider- 
able, easily  gives  rise  to  the  thought,  that  by  their  light,  as 
by  their  periodical  variations,  the  other  lights  of  heaven  are 
also  not  without  their  influence  on  human  events ;  and  this  idea 
must  have  been  still  more  flrmly  groimded,  because  no  one 
ever  imagined  that  the  influence  of  the  heavens  extended 
beyond  the  earth.  Though  the  gods  had  a  higher  existence, 
they  were  still  gods  of  the  earth,  and  this  earth  was  the 
oenti^  point  of  the  whole.  People  then  began  to  ascribe  to 
the  lesser  planets  an  influence  on  the  fate  of  individual  men; 
thus  arose  Astrology,  which  among  other  hmnan  follies  has 
been  so  warmly  supported.  It  is  easy  to  perceive  how  the 
worship  of  the  sun,  or  all  the  heavenly  bodies,  suited  these 
views;  but  on  the  other  hand,  much  of  the  old  bibulous  lore, 
the  remains  of  earlier  times,  coidd  only  have  existed  simul-^ 
taneously  with  it,  because  no  one  ventured  to  open  the  eyes 
of  the  multitude. 

The  conception  then  entertained  of  the  structure  of  the 
heavens  must  have  been  false  and  narrow;  although  far  more 
comprehensive  than  at  an  earlier  period.  At  first  it  was  be* 
lieved  that  the  whole  arch  of  heaven  moved  round  the  earth, 
and  that  the  paths  which  the  planets  follow  lay  within  this 
arch;  no  one  ever  imagined  that  it  was  not  stationary.  It 
was  called  the  "  Fortress  of  Heaven,''  the  firmament  which 
rested  on  firm  foundations,  for  instance,  on  the  highest  hills; 
but  at  a  later  period  it  was  observed  that  each  of  these 
wandering  lights  pursued  separate  paths,  and  were  at  different 
distances  from  the  earth,  each  had  its  individual  transparent 
crystal  arch;  and  above  all  these  arches  the  fixed  lights  of 
heaven  were  supposed  to  dwell,  the  pure  empyrean,  the 
abode  of  the  highest  Immutability.  AU  were  obliged,  such 
was  the  received  opinion,  to  move  round  one  common  axis. 
Thus  it  was  believed  that  the  wandering  planets  occupied 
seven  heavens,  and  that  the  eighth  was  the  dwelling  of  eternal 
light,  and  eternal  Immutability. 
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Although  we  have  now  left  this  point  of  view  far  behind 
US,  we  must  yet  confess  that  the  soul  which  drew  nourish- 
ment from  this  knowledge  received  a  more  comprehensive 
impression  of  the  heavens  than  at  earlier  stages  of  develop- 
ment ;  and  that,  above  all,  it  was  accompanied  by  the  idea 
of  the  existence  of  divine  guidance,  which,  in  spite  of  many 
attending  errors,  has  always  had  an  exalting  and  ennobling 
tendency. 

We  can  select  no  resting-place  in  the  progress  of  astronomy 
between  this  and  the  Copemican  period.  The  additional 
discoveries  were  fewer,  and  less  striking,  though  they  con- 
tinually presented  greater  difficulties  in  the  way  of  astro- 
nomers who  endeavoured  to  harmonize  their  observations 
with  their  ideas  of  the  structure  of  the  universe.  But 
externally  Christianity  had  introduced  a  new  conception  of 
the  world.  The  structure  of  the  imiverse  was  now  acknow- 
ledged to  be  the  work  of  one  God.  This  conviction  had 
indeed  already  existed  at  an  earlier  period,  on  one  small  spot 
on  earth,  among  a  few  gifted  men  who  lived  insulated  among 
the  heathens;  but  we  would  not  by  this  be  led  aside  from  the 
more  general  course  of  events.  By  Christianity  our  thoughts 
became  purer,  our  exaltation  towards  God  higher  and  more 
glorious;  but  this  was  not  owing  to  astronomy.  On  the 
other  hand,  it  must  be  conceded  that,  by  it,  the  Christian 
imagination  gains  a  conception  of  space  in  which  to  place  the 
vaiious  habitations  of  the  blessed  amidst  the  countless  arches 
of  heaven. 

In  later  times,  from  the  Copemican  period  to  the  present 
day,  there  are  many  resting  points ;  but  the  knowledge  that 
has  been  gained  during  that  space  of  time  is  so  inter- 
woven, that  we  can  form  a  clearer  view  of  the  whole,  if  we 
at  once  transport  ourselves  to  the  present  period ;  and  when 
we  have  grasped  what  is  to  be  seen  from  that  position,  we 
may,  if  we  desire  it,  easily  return  to  earlier  epochs. 

The  observation  of  the  heavens  has  now  gained  an  entirely 
different  character:  the  fixed  vault  has  disappeared;  the 
earth  is  no  longer  the  central  point,  but  a  heavenly  body 
floating  among  an  endless  number  of  other  planets ;  it  is,  in 
fact,  received  into  the  heavenly  system.  This  view  gives 
us  an  entirely  new  impression  of  magnitude.  We  derive 
measurements  and  calculations  from  it  which  exhibit  distances, 
compared  to  which  millions  of  miles  are  nothing.    The  un* 
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initiated  hear  of  these  proportions  with  wonder,  and  view  the 
matter  with  trust  or  doubt,  according  to  their  different  dis- 
podtions ;  but  among  the  uninitiated,  there  are  some  intel- 
lectual men  who,  with  fancied  superiority,  haye  ridiculed 
those  who  took  pleasure  in  hearing  of  such  high  numbers. 
Great  and  small,  they  say,  are  merely  relative  conditions :  an 
ell  is  large  compared  to  a  hair's  breadth,  but  small  when 
compared  to  a  nule ;  and  again,  what  is  a  mile  in  comparison 
with  the  circumference  of  the  earth  ?  Every  degree  of  mag^ 
nitude  may  be  opposed  to  another  which  might  exceed  it  in 
quantity.  Is  it  not,  therefore,  childish  to  dehght  in  the  high 
numbers  of  astronomy  ? 

This  would  all  be  quite  correct,  were  we  only  speaking  of 
abstract  numbers ;  but  this  is  by  no  means  the  case.  The 
importance  of  these  high  numbers  lies  in  their  being  viewed 
as  signs  and  links  in  die  system  of  the  imiverse,  and  as  an 
organic  whole.  As  for  instance,  when  the  bulk  of  a  whale 
is  Talned  alone  by  the  number  of  ells  it  measures,  it  conveys 
no  meaning  to  us ;  but  when  the  creature  is  considered  as  a 
link  in  the  animal  creation,  then  the  numbers  become  of  im- 
portance ;  it  is  the  same  with  regard  to  astronomical  numbers, 
though  in  a  far  higher  degree.  The  peculiar  nature  of  the 
case,  however,  obliges  us  to  view  our  object  more  accurately 
with  reference  to  this  relative  measurement.  We  always  begin 
from  some  well-known  size  perceptible  to  the  senses,  and  chiefly 
from  some  relative  proportion  in  our  own  bodies ;  the  thumb, 
the  width  of  the  hand,  the  length  of  the  arm,  the  fathom,  the 
foot,  or  the  footstep;  almost  all  other  measurements  are 
derived  from  these.  The  mile,  or  whatever  other  standard 
we  may  select  to  express  the  measurement  of  the  roads,  is 
only  a  multiplication  of  the  same  scale ;  for  instance,  of  the 
foot,  or  the  footstep :  the  circumference  of  the  earth,  or  its 
diameter,  is  again  but  a  repetition  of  the  elementary  standard 
of  the  road  measurement,  and  thus,  even  when  we  fix  on  the 
metre  or  pendulum  as  our  scale,  we  ourselves  still  continue  to 
he  the  elementary  standard,  and  our  imagination  always  leads 
lis  hack  to  ourselves.  When  the  exact  diameter  of  the  earth 
is  fixed  according  to  the  established  standard  of  measurement, 
we  are  able  to  determine  the  distances  of  our  solar  system, 
and  also  those  of  the  fixed  stars,  by  the  distances  of  the  sun ; 
thus,  if  we  may  so  express  it,  ihere  is  a  connecting  link 
between  all  the  results  of  scientific  measurement.     But  that 
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our  imagination  may  embrace  these  calculations,  we  must 
submit  them  to  its  influence ;  and  when  we  Tiew  our  earth  in 
this  light,  it  is  no  more  ih&D.  a  grain  of  sand  to  a  loftj  moun- 
tain, when  compared  to  the  whole  system  of  the  universe: 
again,  the  whole  of  the  solar  system  is  but  as  a  drop  to  the 
whole  ocean,  when  compared  with  that  system  of  suna 
revealed  by  the  multitude  of  stars  in  the  Milky  Way;  even 
this  great  system  of  suns  is  but  as  a  mote  in  a  sunbeam  to 
the  whole  earth,  when  balanced  with  still  remoter  and  higher 
arrangements.  Our  imagination  is  at  once  reminded  of  ihose 
researches  which  prove  that  all  these  vast  numbers  form  a 
connected  series  of  mutually  connected  Knks  of  being,  reci- 
ptocally  acting  a^d  re-acting  on  each  other.  Well  then,  are 
not  the  starry  heavens  a  far  wider  field  for  the  imaginatiye 
powers  than  at  an  earlier  degree  of  developement  in  Ae 
human  race  ?  and  are  not  those  vast  measurements  wonder- 
fully rich  in  int^est,  when  considered  in  their  countless 
in^vmrd  connections,  even  if  only  cursorily  viewed  as  a  system 
6i  magnitudes  ? 

As  a  deeper  insight  into  these  things  infinitely  increases 
our  conception  of  space,  filled  as  it  is  with  worlds  and  their 
revolutions,  so  is  it  also  with  the  existence  of  those  worlds  in 
reference  to  duration.  Amidst  the  numerous  variations  in 
the  movements  of  the  planets  which  have  been  completed, 
and  recommenced  after  a  certain  space  of  time,  we  must 
allow  some  to  have  occupied  many  thousand  years.  The 
precession  of  the  equinoxes,  for  instsmce,  occupies  a  period  oi 
25,600  years :  the  extremely  involved  variations  which  th^ 
inclination  of  the  ecliptic  is  subject  to,  require  a  period  o^ 
40,350  years,  and  anoUier  of  92,930  years.  The  time  which 
our  system  requires  to  circulate  round  the  higher  system  to 
which  it  belongs,  must  indeed  far  exceed  even  these.  Th^ 
exact  time  is  still  unknown,  but  we  may  say  with  the  most 
perfect  safety  that  thousands  of  years  are  as  nothing  to  it. 
Here  again,  however,  if  our  imagination  takes  man  and  th^ 
duration  of  the  human  race  as  its  standard,  we  gain  an  id 
of  the  durability  of  nature  far  beyond  the  limited  notions 
ordinary  life,  since  it  neither  conceives  of  Bein^  as  somethi 
dead  and  stationary,  nor  despairs  over  the  Ftnife  as  e 
doomed  to  mutability.  Thought  and  imagiDation,  matu 
by  scientific  knowledge,  can  alone  discern  eternity  throi 
the  li^t  of  stars. 
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Seiaice  does  not  dwell  upon  inactive  magnitudes ;  it  was 
obIjt  tliat  we  might  gain  a  clearer  view,  that  we  separated 
t^m  fcHT  a  few  moments  from  active  objects.  All  enlight- 
eaed  men  are  aware  that  every  planet  is  a  globe  like  our  own, 
tbough  it  is  a  singular  result  of  the  dominant  tendency  of 
omr  minds,  that  this  idea  only  occupies  a  subordinate  situation 
with  most  peo]^,  who  are  Ml  of  false  opinions  and  ideas  which 
must  be  destroyed  if  the  full  import  of  this  truth  is  imderstood. 
It  is  not  sufficient  to  know  that  the  other  planets  resemble 
001  earth,  and  that  some  of  them  are  considerably  larger ; 
we  most  dwell  on  this  idea,  and  graft  it  on  our  minds.  How 
unimportant,  for  instance,  are  events  of  the  utmost  interest  to 
diose  who  may  perhaps  have  heard  of  such  things,  but  who 
lave  never  sufficiently  considered  them,  so  as  to  be  convinced 
«f  their  reality.  The  most  trifling  village  gossip  frequently 
excites  a  greater  interest  than  events  which  have  altered  the 
entire  &ce  of  the  globe:  the  same  may  be  applied,  in  a 
di&ient  manner,  to  the  knowledge  of  the  structure  of  the 
universe  in  those  who,  though  the  study  of  astronomy  may 
kkve  been  neglected,  are  highly  cultivated  in  other  respects, 
fiat  we  must  not  stop  at  a  superficial  knowledge  of  it :  he 
wlio  would  truly  enjoy  the  cont^nplation  of  the  heavens, 
most  live  in  long  md  intimate  conununion  with  what  they 
teadi  us ;  he  must  have  beheld  the  moimtains  in  the  moon, 
tnd  admhred  the  exactitude  by  which  their  height  is  ascer- 
tained by  their  shadows,  by  the  order  in  which  their  summits 
are  illuminated  by  the  sun.  Thence  he  must  turn  to  the 
pkoiets,  and  be  convinced  that  they  have  not  a  smooth 
nir&ce,  but  that,  like  the  earth  and  moon,  they  also  have 
bills  and  valleys :  he  must  occasionally  have  endeavoured 
to  carry  himself  in  thought  to  one  or  other  of  these  distant 
j^anets ;  for  in^ance,  to  Jupiter,  whence  he  would  behold 
ear  earth  twinkling  like  a  little  star,  and  by  the  aid  of 
nagmfying  instruments  might  search  for  and  discover  our 
anon ;  he  would  there  see  the  rapid  alternation  from  labour 
to  K^ose  during  the  short  day  of  ten  hours ;  and  on  the  other 
bad,  vntness  the  long  duration  of  the  seasons,  which  include 
Bore  than  eleven  of  our  earthly  years.  Our  sun  will  seem 
fife  and  twenty  times  smaller  than  it  does  to  us,  but  then  it 
ifaaders  in  the  varying  Ught  of  four  moons.  Pursuing  the 
(H^t  of  this  planet,  which  is  five  times  greater  than  that  of 
oor  eartii,  he  will  gain  a  &r  more  comprehensive  insight  into 
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the  region  of  space,  though  he  will  scarcely  cany  away  more 
impressions  than  from  a  dream.  The  spirit  must  not  tire ; 
it  must  wander  beyond  our  smi's  dominions,  and  must  re- 
cognize a  peculiar  sun  in  every  fixed  star,  surrounded  like 
ours  by  wandering  planets,  to  which  it  gives  day  and  night, 
spring  and  summer,  autumn  and  winter.  He  must  acknow- 
ledge that  there  are  harmonious  arrangements  beyond  even 
these,  in  which  suns  like  our  planets  are  parts  of  a  great 
system ;  this  again  is  part  of  a  h^her  and  higher  still,  thoij^ht 
having  no  limits  to  confine  it.  He  who  has  ever  lived  in 
close  commimion  with  this  idea,  which  we  have  but  just 
glanced  at,  will  bear  it  in  mind  when  beneath  a  starlit  sky, 
and  will  receive  from  it  a  rich  and  vivid  impression.  Should 
there  be  any  one  who  has  not  experienced  this  feeling,  and 
who,  trusting  to  his  mental  developement  in  other  branches 
of  knowledge,  thinks  he  is  justified  in  regarding  it  with 
scorn,  we  may  remind  him  of  the  words  of  the  profound 
philosopher  Malebranche,  who  after  listening  to  one  of  Ea- 
cine's  tragedies,  inquired,  "  What  does  it  prove  ? " 

We  have  not  yet  alluded  to  the  idea  which  is  suggested  by 
the  stars,  of  the  existence  of  inhabitants  of  other  worlds ;  but 
in  considering  what  an  innumerable  variety  of  beings  endowed 
with  reason  may  be  distributed  throughout  this  vast  space,  we 
must  not  forget  that  it  has  been  lately  asserted  that  reasonable 
creatures  exist  exclusively  on  our  own  earth ;  and  that,  with 
the  exception  of  man,  none  do,  or  ever  have  existed,  through- 
out the  universe  of  being. 

If  we  view  the  case  in  an  abstract  light,  we  may  possibly 
arrive  at  the  conclusion  that  creation  on  our  earth  has 
attained  its  highest  development,  and  that  there  exist  no 
other  beings  endowed  with  reason  on  any  of  ihe  other  heavenly 
bodies.  If  we  stop  short  at  this  point,  we  may  be  easily  led 
astray  by  principles  which  are  foreign  to  the  matter ;  for  in- 
stance, by  one-sided  poetical  or  religious  views,  which  may 
bestow  an  air  of  possibility,  or  even  probability,  to  the  idea; 
but  if,  on  the  other  hand,  we  consider  the  case  in  its  whole 
bearing  with  the  rest  of  existence,  then  this  abstract  pos- 
sibility proves  to  be  absolutely  opposed  to  the  reality.  We 
cannot  at  present  do  more  than  give  a  hasty  glance  at  this 
subject;  it  will,  however,  be  enough  to  prove,  that  man 
neither  occupies  the  highest  position,  nor  can  he  be  the  only 
being  endowed  with  reason.    When  we  regard  the  develop©- 
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ment  of  the  earth,  we  behold  a  succession  of  eras,  in  each  of 
which  new  and  more  perfect  beings  have  been  developed,  and 
we  observe  that  the  human  race  did  not  come  into  being  before 
ilie  last  convulsion,  or  rather  transformation  of  nature.  It 
may  be  dangerous  to  wound  the  self-love  of  the  human  race 
by  the  supposition  that  it  must  one  day  make  room  for  a  more 
perfect  order  of  beings.  We  wiU,  therefore,  rather  recall  to 
our  remembrance  that  our  entire  solar  system  has  developed 
itself  in  a  series  of  natural  periods  similar  to  the  earth,  and 
that  each  planet  must  stiU  submit  to  a  succession  of  creative 
transformations-;  consequently,  we  may  infer  that  they  have 
aU  had  a  succession  of  created  beings,  with  such  variations 
only  as  the  different  natural  conditions  of  each  must  induce. 
Would  it  not  be  a  strange  assertion  that  neither  the  older 
planets,  at  the  most  remote  distance  from  the  sun,  nor  the 
younger  and  nearer  ones,  had  any  of  them  attained  to  such  a 
degree  of  developement  as  is  exhibited  on  our  earth  ?  Though 
a  dight  colour  of  support  might  be  given  to  the  assertion,  it 
never  could  bear  a  close  investigation ;  should  we,  however, 
on  such  grounds  maintain  that  man  ruled  paramount  through- 
out the  wide  expanse  of  the  imiverse,  we  must  go  fer  beyond 
tiiis.  Our  system  is,  indeed,  but  a  small  part  of  a  &r 
higher  system,  with  which  it  has  been  developed  imder  similar 
laws,  only  differing  in  the  increased  complication  which  the 
enormous  difference  in  proportion  of  a  system  of  systems 
must  necessarily  induce.  The  same  frmdamental  idea  of 
the  globe  and  of  man  must  be  repeated  in  each,  though 
borne  put  under  different  conditions ;  and  must  we  believe 
that  on  none  of  these  planets,  similar  or  dissimilar  to  our 
own  globe,  reason  has  been  awakened  to  self-consciousness  ? 
But  we  may  not  even  rest  with  the  impression  of  such  a 
system  of  worlds ;  it  only  forms  part  of  a  still  higher  one, 
and  must  we  suppose  that  here  also  reason  has  not  attained 
the  developement  of  self-knowledge  ?  Thought  never  finds 
repose,  but  rises  to  higher  and  higher  worlds ;  and  except  on  ' 
earth,  can  it  recognize  nothing  but  barren  solitude  where  no 
reasoning  being  has  ever  penetrated  ?  No,  it  belongs  rather 
to  the  nature  of  things,  that  reason  should  develope  itself 
into  self-consciousness,  not  only  in  one  spot,  but  in  every 
member  of  the  system,  although  in  different  degrees.  If  we 
rightly  weigh  tike  imperfection  of  our  knowledge,  both  as 
regards  its  accuracy,  or  its  extent  and  completeness,  we  can 
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liardly  believe  that  man  has  yet  readied  the  highest  degree 
of  developement.  Associated  with  the  most  sublime  enjoy- 
ment, when  we  have  been  able  to  gain  a  footstep  in  know- 
ledge, we  are  conscious  of  the  most  ardent  longing  for  a 
profounder  insight,  the  possibility  of  which  is  dimly  apparent 
before  us.  If  we  regard  the  whole  of  existence  as  a  living 
revelation  of  Reason  in  time  and  space,  we  can  conceive  that 
the  most  varied  degrees  of  developement  may  be  foimd.  distri- 
buted through  all  time,  and  that  some  bodies  are  still  spheres  of 
vapotir,  others  have  reached  fluidity ;  wlule  others  have  gained 
a  solid  nucleus,  and  so  onwards  to  the  highest  point  of  develop- 
ment ;  and  then  backwards  again  even  to  those  bodies  which 
are  on  the  verge  of  final  destruction.  But  even  were  it  possible 
to  maintain  that  self-conscious  reason  alone  existed  on  earth,  it 
still  remains  true,  and  is  proved  by  the  remains  that  have 
reached  us  of  an  earlier  stage  of  developement,  that  there  was 
an  immeasurably  long  period  of  time  before  the  creation  of 
man ;  is  it  possible,  then,  that  during  the  whole  of  this  long 
period  there  was  not  a  single  being  capable  of  perceiving  and 
apprehending  his  own  existence  ?  Let  every  one  search 
whether  this  idea  can  bear  a  sound  investigation. 

It  is  now  plain  that  he  who  is  convinced  by  the  proofe  I 
have  mentioned,  that  Hving  beings  are  distributed  through  the 
whole  of  existence,  will  contemplate  the  stars  with  very  diffe- 
rent thoughts  and  views,  and  have  a  &r  wider  field  for  the 
scope  of  his  imagination  than  he  who  is  ignorant  of  th^se 
secrets  of  nature. 

We  have  already  said  that  the  whole  universe  is  subject  to 
laws,  and  that  these  laws  are  guided  by  reason.  Few  will 
contradict  this  truth;  but  when  viewed  from  scientific  ground 
it  is  displayed  with  greater  force.  Only  imagine  that  he  who 
from  his  study  of  the  earth's  movements  has  gained  a  know- 
ledge of  some  of  thpse  great  laws  of  the  worid,  which  are  as- 
simple  as  they  are  necessary  for  its  preservation,  will  then 
perceive  that  the  vast  masses  of  matt^  wandering  throi^^h 
the  regions  of  space,  have  under  the  same  laws  and  forces 
become  perfect  spheres,  have  afterwards  modified  their  forms, 
and  are  now  kept  in  their  appointed  paths.  He  must  pursue 
the  application  of  this  fundsunental  idea  with  close  discrimi- 
nation, but  also  with  enlarged  views,  and  he  will  see  at  length^ 
that  all  which  calculation  has  taught  him  is  fiilfilled.  ''  That 
which  the  spirit  promises,  nature  performs.*'    Doe^  he  no^ 
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feel  that  he  is  accepted  as  a  participating  link  in  the  eternal 
principle  of  the  universe  ? 

He  sees  no  inactive  void  in  the  remote  distances  between 
the  planets.  The  space  is  filled  by  sether,  and  is  penetrated 
by  the  attractive  forces  by  which  the  whole  universe  is  held 
t^ether.  The  sBther  itself  is  an  ocean,  whose  waves  form 
light,  that  great  connecting  link  which  conveys  messages  from 
globe  to  globe,  and  from  system  to  system.  The  better  we 
understand  these  truths,  the  wider  will  be  the  view  imfolded 
to  us,  and  futurity  promises  to  reveal  stiQ  more  secrets ;  the 
wonders  of  the  globe,  unravelled  by  science,  prove  that  we  are 
not  isolated  beings,  but  that  we  are  related  to  the  whole 
universe;  and  with  the  same  comprehensive  grasp,  though  in 
a  different  direction,  reveals  the  fundamental  doctrine  of 
universal  attraction.  The  observant  student  is  carried  up- 
wards, penetrated  and  animated  by  the  voice  of  nature ;  and 
he  himself,  though  possibly  in  the  smallest  degree,  reacts  on 
her. 

Let  us  imagine  an  observer  of  the  stars  whose  imagination 
k  stored  with  all  the  ideas  we  have  mentioned,  and  we  must 
feel  persuaded  that  the  greatness,  the  life,  the  overflowing 
thought, — ^in.  short,  the  presence  of  Divini^  must  shine  on 
Ids  sotd  with  the  same  light  from  heaven  which  in  existence 
meets  his  eye. 

This  example,  though  only  one  of  many,  ought  to  be 
sufficient  to  indicate,  that  when  we  resign  our  whole  souls  to 
that  enjoyment  which  flows  from  the  comprehension  of  natm*e, 
the  more  our  minds  are  cultivated,  so  much  the  greater  will 
be  the  pleasure  we  shall  receive ;  and  this  culture  can  cmly 
be  attained  by  the  diligent  study  ^f  those  results  which  have 
been  obtained  from  scientific  research. 


SUPERSTITION  AND  INFIDELITY 

IN   THEIB 

RELATION  TO  NATURAL  SCIENCE. 


1. — The  Nature  of  Superstition  and  Infidelity, 

It  is  universally  considered  tliat  natural  science  has  be«i: 
most  influential  in  the  extirpation  of  superstition,  and  this  is. 
confirmed  by  the  peculiar  nature  of  the  subject,  and  the  history, 
of  the  human  mind.  We  also  believe  that  infidelity  is  oftei 
caused  by  the  study  of  natural  science,  but  this  can  oulr 
arise  from  its  abuse.  It  may  appear  superfluous  to  subnufc 
opinions  so  generally  received  to  a  fresh  inquiry,  if  we  hava; 
no  reason  to  contradict  them ;  but  a  cursory  glance  at  humarn 
nature  proves,  that  there  exists  much  disagreement  as  fcqs^ 
their  mode  of  application,  and  that  this  subject  is  rarely 
comprehended  by  the  midtitude  as  distinctly  or  clearly  as  it 
ought  to  be. 

Many  people  imagine  that  superstition  is  closely  allied  to 
faith,  and,  tiierefore,  they  fancy  that  the  extirpation  of  the 
former  may  endanger  the  latter.  We  must,  therefore,  en- 
deavotir  to  demonstrate,  that  superstition  may  be  viewed  on 
two  sides,  one  of  which  has  a  casual,  and,  consequently,  a  ^ 
dissoluble  connection  with  true  faith,  while  the  other,  on  the 
contrary,  is  closely  connected  with  the  most  fearful  impiety. , 
There  are  others  who  consider  superstition  as  poetical,  and 
who  are  therefore  adverse  to  its  destruction.  We  must 
remind  them,  however,  of  this  fact,  that,  in  the  earliest  ages 
of  the  human  race,  many  objects  of  superstition  were  united, 
though  not  indispensably,  with  poetical  conceptions  ;  but  that 
when  superstition  is  completely  developed,  so  far  from  realiz- 
ing, it  is  utterly  opposed  to  a  world  of  beauty. 

We  have  made  use  of  the  word  superstition  as  a  well 
known  term,  but  going  farther  into  the  subject,  we  must 
determine  its  signification  with  greater   accuracy,  and  we 
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will  at  the  same  tiine  protest  against  the  objection,  that 
superstition  is  now  so  completely  exterminated  in  civilized 
society,  that  it  is  no  longer  worth  while  to  discuss  it. 

Every  one  is  able  to  distinguish  between  credulity  and 
superstition.  He  who  gives  credit  to  Mse  informations, 
which  contain  nothing  peculiarly  extravagant,  is  not  accused 
of  superstition,  but  is  only  considered  credulous.  Even 
should  he  belieye  the  greatest  improbabilities,  namely,  that 
there  is  a  country  in  which  the  men  are  usually  ten  feet  high, 
and  that  they  live  to  the  age  of  a  thousand  years,  we  might  con- 
sider him  ridiculously  credulous,  but  we  should  not  confound 
it  with  superstition.  But  he,  A>n  the  other  hand,  who  ima- 
gines that  anything  is  effected  in  nature,  except  through 
nature's  laws,  is  called  a  superstitious  man.  For  instance, 
whoever  believes  that  a  sick  animal  may  be  cured  by  the 
recital  over  it  of  certain  magical  words,  must  imdoubtedly 
imagine  they  possess  a  power  which  does  not  exist  in  common 
words.  I  will  mention  some  more  examples  of  a  different 
kind.  Many  people  imagine  that  a  man  who  has  been  bitten 
by  a  dog,  which  at  the  time  was  in  perfectly  good  health,  vnll 

ebe  seized  with  hydrophobia,  if  the  same  dog  should 
pen  afterwards  to  be  attacked  by  this  illness,  although  by 
the  laws  of  nature  there  is  no  connection  between  the  two 
occurrences.  The  idea  that  when  thirteen  people  sit  at  table, 
it  is  either  dangerous  or  that  it  predicts  misfortune,  presup- 
poses that  a  certain  number  will  prodiKse  effects,  or  is  in  some 
way  connected  with  powers  which  are  supernatural.  These 
ideas  are  considered  superstitious,  not  because  they  admit 
what  is  contrary  to  nature,  (for  if  that  were  the  case,  a  man 
who  believed  that  he  could  drink  aquafortis  vnth  the  same 
&cility  as  brandy,  would  be  thought  superstitious,)  but 
because  they  assume,  although  with  an  indistinct  concep- 
tion of  their  own  meaning,  that  nature  can  act  in  opposition 
to  her  own  laws.  It  is  not  our  purpose  now  to  enumerate 
the  different  superstitions  that  exist;  our  object  is  to  speak  of 
the  tendency  there  is  to  believe  that  sometlung,  called  super- 
natural, interworks  with  the  ordinary  course  of  nature.  This 
tendency  and  this  superstitious  manner  of  thinking  is  often 
maintained  by  men  who,  from  their  education,  have  learnt  to 
ahun  all  current  superstitious  opinions.  For  instance,  forty 
years  ago,  I  was  acquainted  with  a  French  emigrant,  who 
would  have  been  much  offended  if  any  one  had  accused  him 
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of  a  belief  in  gliosis,  but  who,  nevertiieless,  imagined  he  was 
pursued  by  the  Freemasons,  and  who  believed  that,  altiioogh 
he  was  in  Copenhagen,  the  Freemasons,  living  in  London, 
possessed  an  influence  over  his  mind,  and  caused  him  nightly 
cramps  by  means  of  animal  magnetism.  I  am  aware  that 
there  are  some  scientific  men  who  admit  these  kindred  in- 
fluences, and  that  some  even  believe  that  animal  magnetism, 
like  light,  electricity,  and  the  magnetism  of  the  earai,  cssai 
spread  its  eflecis  into  distant  space;  but  the  French  emigrant, 
as  is  the  case  with  many  other  magnetixers,  believed  in  a 
supernatural  agency.  Should  it  even  be  ever  discovered  Aat, 
in  accordance  with  natural  laws,  the  influence  of  the  will  on 
the  nervous  system  may  be  extended  throi^  distant  spajo^ 
still  those  who  believed  that  it  was  the  effect  of  supernatural 
powers  would  be  considered  superstitious.  This  ide^  ought 
to  be  viewed  in  the  same  light  as  if,  by  the  aid  of  enchant* 
'  ment,  we  could  transmit  our  thoughts  instantaneously  to  oar 
distant  Mends.  The  discovery  even  of  the  electric  telegraph 
cannot  make  this  rationally  possible.  Another  Frenchnuia 
expressed  it  as  his  opinion,  tbiat  it  was  only  by  the  aid  of  tlra 
Freemasons  that  Napoleon  was  able  to  accomplish  so  much. 
In  ihe  first  instance  it  was  believed  that  a  physical  effect  was 
produced  by  supernatural  means ;  in  the  last,  that  the  natural 
working  of  a  mind  which  possessed  great  capabilities  in  itself, 
proceeded  from  the  united  influence  of  extraneous  forces, 
and  not  fi:om  the  natural  laws  of  the  mind.  If  this  may  not 
be  denominated  superstition,  its  dose  relationship  to  it  can- 
not be  denied. 

There  are  also  certain  opinions  seen  from  anotlier  point  of 
view,  which  we  must  consider  superstitious,  though  they  are 
not  conceived  in  that  spirit.  I  formerly  knew  some  exc^ent 
people  living  in  a  small  and  remote  town,  who  were  never 
troubled  by  doubts  of  any  sort,  and  who  therefore  did  not 
venture  to  deny  the  existence  of  ghosts,  which  were  generally 
believed  in  by  those  around  them,  but  they  were  not  afraid  of 
them,  since  they  believed  they  could  do  no  evil  without  the 
will  of  God.  But  the  will  of  God  is  the  expression  in 
religion  for  the  eternal  laws  of  existence,  therefore  with 
their  unscientific  notions  they  confounded  the  supernatural 
and  the  natural.  At  the  same  time,  I  knew  a  man,  who 
frequently  and  loudly  proclaimed  his  scepticism  in  rel^ous 
matters,  and  yet  feared  to  go  by  night  across  a  churchyard. 
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yt  to  pass  a  place  of  execution.  Was  he  not  an  example  of  a 
nqierstitious  mind? 

Iliat  we  may  understand  better  the  meaning  of  what  I 
\uxvB  said,  and  not  misconstrue  the  differ^it  expressions  I 
tiSTe  used,  we  must  inyestigate  the  character  of  the  laws  of 
lature  more  closely.  Although  we  are  willing  to  ccmfess 
;hat  our  knowledge  of  natural  science  must  &11  far  short  of 
he  task  it  has  to  perform,  it  is  still  sufficient  to  show  us 
hat  the  laws  of  nature  are  the  eternal  laws  of  reason;  that 
0  know  them  is  to  know  the  eternal  connection  of  reason 
sith  nature ;  in  diort,  to  know  that  reason,  which  penrades 
ind  rules  the  whole  of  the  material  as  well  as  the  spiritual 
)art  of  our  existence.  Natural  science  is  in  perfect  harmony 
?ith  religion,  which  teaches  that  everything  has  been  brought 
brth,  and  is  now  being  brought  forth  and  governed  by  the 
iiyine  will.  It  is  therefore  contrary  to  reas(Mi  as  well  as  to 
he  will  of  God  to  designate  anything  in  the  course  of  nature 
mpematural.  I  am  aware  that  many  believe  that  the  Creator 
nay  now  and  then  deem  it  necessary  to  deviate  from  the 
laws  of  nature :  but  if  it  was  a  real  exception  to  the  course  of 
reason,  this  would  presuppose  a  want  of  reason  in  Him  who 
is  all-perfect  wisdom;  on  the  other  hand,  shotdd  the  ex- 
ception be  only  apparent,  and  the  laws  of  nature  have 
really  been  followed,  we  need  then  only  nmnber  this  excep- 
tion among  the  countless  wcmders  which  lie  beyond  the 
limits  of  our  understandings;  it  would  serve  to  humble  our 
pride,  but  not  to  justify  our  inclination  to  believe  in  the 
sapematnral.  Superstition  is  therefore  a  tendency  to  believe 
in  that  which  is  contrary  to  reason;  and  such  a  tendency 
can  only  exist  unknown  to  itself:  for  he  who  can  pro- 
nounce that  superstition  inclines  the  mind  to  believe  what  is 
absurd,  will  undoubtedly  abhor  it.  There  is  no  feith  ht 
superstition,  for  faith  must  openly  proclaim  itself;  but  super- 
stition is  only  a  confused  idea,  whose  real  existence  cannot 
be  clearly  understood  without  destroying  itself. 

It  may  be  considered  impossible  that  a  tendency  to  what 
is  contrary  to  reason  shotdd  exist,  and  that  even  if  it  were 
the  case,  reason  would  render  it  ineflfectual ;  but  I  answer, 
that  though  the  human  mind  is  not  naturally  inclined  to 
abbor  reason,  it  is  neither  incredible  nor  contrary  to  expe- 
rience, that  this  should  occur  as  a  pervorsion  of  the  faculties. 
We  shall'  exemplify  this  in  the  course  of  our  investigation. 
We  can  easily  conceive  that  reason  has  not  always  sufficed  to 
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oppose  this  tendency,  when  we  remember  how  many  peo| 
are  only  imperfectly  conscious  of  their  own  thoughts,  and  a 
fer  from  entirely  and  completely  comprehending  them;  th 
their  ideas  often  float  before  tliem  in  such  a  scattered  coi 
dition,  that  thoughts  which  ought  reciprocally  to  enlighti 
and  reconcile  one  another,  seldom  meet. 

Let  us  imagine  a  man  whose  ideas  of  nature  are  limited 
what  he  perceiyes  through  his  senses;  not  only  does  1 
spiritual  appear  supernatural,  but  so  likewise  do  all  tho 
objects  of  die  material  world  which  he  cannot  connect 
his  mind  with  what  is  usual  to  him;  therefore  the  star 
firmament  appears  to  him  supernatural,  and  in  his  ignorani 
of  the  laws  which  govern  it,  he  ascribes  to  it  Uie  ma 
imnatural  influence  in  human  affairs.  A  still  higher  dev 
loped  idea  may  be  imited  with  similar  errors,  wMch 
tially  belong  to  the  same  class.  Those  belong  to  this  clal 
whose  general  conceptions  of  nature  are  so  embarrassed ' 
considering  in  what  manner  the  material  differs  from  t 
spuitual,  that  they  are  not  conscious  of  the  all-comprehe: 
imity  of  the  laws  of  reason.  Those  who  have  so  limited 
conception  of  nature,  may  possibly  recognize  the  supem 
tural,  and  not  be  aware  of  the  mireasonableness  of  their  idi 
but  they  unconsciously  live  at  variance  with  existence,  w] 
must  be  felt  whenever  there  is  any  exercise  of  thought ;  _ 
if  their  mental  efforts  do  not  enable  them  to  overcome  Hiel 
difficulties,  they  are  left  in  a  melancholy,  soul-depressing 
feeling  of  confusion  and  alienation  from  eternal  light. 

This  state  might  often  degenerate  with  many  people,  par- 
ticularly in  the  dark  ages  of  the  world,  to  the  lowest  depths 
of  spiritual  darkness,  and  might  in  its  consequences  lead  to  an 
abhorrence  of  reason  and  to  impiety.  Perhaps  this  may  appear 
at  first  an  exaggerated  application  of  principles,  and  not  jus- 
tified by  the  reality;  if  this  were  really  tiie  case,  I  should 
object  to  such  strong  expressions,  and  regret  that  1  should 
have  made  use  of  them,  but  1  trust  that  on  a  closer  investi- 
gation of  the  subject  they  will  be  found  justifiable. 

Infidelity  is  a  state  of  degeneracy  exactly  opposed  to 
superstition.  It  consists  in  a  tendency  to  reject  all  those 
immediate  truths  which  do  not  rest  upon  the  impressions  of 
£lie  senses,  and  to  found  its  entire  faith  on  these,  and  on  the 
decision  of  the  logical  understanding.  Superstition  and  in- 
fidelity are  developed  in  the  human  race  in  that'  intimate 
alliance,  in  which  extremes  necessarily  show  themselves. 
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whieh  continually  produce  each  other;   we  must  thereifore 
^aaee  at  their  origin  and  their  mode  of  developement. 

2. — The  origin  of  Superstition  and  Infidelity  y  and  their  mode 
of  developement* 

Makkikd  in  its  in&ncy  learns,  like  the  individual  man,  by 
bstinctiye  intuition.  The  period  of  childhood,  where  the 
power  of  thought  is  but  shghtly  deyeloped,  and  where  the 
bna  which  is  given  by  this  feculty  to  the  impressions  of 
sraise  is  still  very  imperfect,  comprises  a  large  portion  of  the 
time  allotted  by  nature  to  the  developement  of  man.  The 
biowledge  of  himself  which  he  then  acquires,  has  an  im* 
mense  influence  in  his  comprehension  of  the  world.  He 
embodies  all  his  feelings,  his  desires,  his  fancies,  into  the 
sensible  world,  and  imagines  that  everything  arotmd  him  is> 
living,  feelii^,  and  desiring  as  he  is.  The  inner  world,  which 
man  thus  created  for  himself,  is  a  world  of  poetry,  very  diffe* 
rent  from  what  he  afterwards  acquires  from  his  thoughts ;  but 
since  the  same  active  power  which  we  are  conscious  of  in  our 
thoughts,  pervades  and  forms  all  our  feelings,  so  this  childish 
comprehension  of  the  world  is  in  peculiar  haxmony  with  that 
superior  intelligence  by  which  all  nature  is  governed;  and 
through  it,  with  that  character  of  reason,  so  comprehensible 
to  our  inner  sense,  which  forms  the  essence  of  beauty,  and 
which  never  ceases  to  charm  us.  If  poetry  could  be  the  pre* 
vailing  sentiment  in  this  world,  the  life  of  man  would  be 
one  harmonious  whole,  but  his  comprehension  of  the  world 
would  be  vague  and  dreamy.  He  would  not  be  fully  conscious 
of  the  rational  connexion  of  all  things  in  the  world,  that  reve- 
lation of  the  divine  reason  in  existence :  man  must  be  led 
through  innumerable  struggles  to  the  point  where  the  union 
of  all  our  capabilities  and  powers  of  comprehension  will  be 
evident,  and  where  thought  and  poetry  will  no  longer  be 
opposed.  The  contrivance  of  our  whole  existence  is  arranged 
in  accordance  with  this  design. 

Nature  does  not  permit  man  to  bury  himself  in  the  world 
of  poetry,  and  he  is  prevented  from  doing  so  by  exterior 
inmiences;  objects  obtrude  themselves  which  require  his  con- 
stant consideration.  IrresiStible  impressions  and  thoughts 
appear  in  prominent  distinctness,  and  oblige  him  to  look 
at  things  m  a  new  manner.  This  induces  two  opposite  sen- 
sations, either  joy  at  the  new  idea  that  is  disclosed  to  him^ 
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or  discontent  at  the  encroachment  which  has  been  made  ini 
his  habitual  view  of  the  world.  One  of  these  two  feelingJ 
will  predominate,  according  to  the  nature  of  the  new  ideaj 
or  to  the  peculiar  disposition  of  each  individual.  We  shali 
explain  this  by  some  examples: — The  course  of  the  seasong 
exercises,  even  in  the  most  favourably  situated  countries,  ari 
immense  influence  upon  the  condition  of  man;  in  the  warmer 
regions  of  the  earth,  it  is  important  for  him  to  know  at  wliat 
period  the  hot  weather  will  succeed  the  rainy  season,  or  when 
the  drought  which  always  terminates  the  hot  weather,  will 
be  followed  by  the  fruitfiil  rains;  and  in  the  colder  regions  it 
is  perhaps  still  more  necessary  that  he  should  be  acquainted 
with  the  course  of  the  seasons.  By  successive  observations 
of  the  heavens,  the  learned  and  their  immediate  pupils, 
are  acquamted  with  the  laws  by  which  the  seasons  may  be 
predicted,  and  the  common  people  believe  that  these  h^hly 
gifted  men  are  in  communication  with  the  heavenly  powers, 
and  are  bene&ctors  to  the  human  race.  By  their  learning 
it  is  possible  to  make  those  arrangem^its  which  the  predic- 
tions of  the  seasons  require,  such  as  ^riculture,  meetings 
for  religious  ceremonies,  great  campaigns,  &c.  &c.  The  mul- 
titude will  not  indeed  be  roused  by  these  means  to  any  great 
mental  thought,  but  among  the  initiated,  where  knowledge 
is  nurtured  and  preserved,  it  must  soon  be  evident  that  the 
ideas  entertained  by  the  people,  that  the  stars  are  independent 
gods,  to  whom  we  are  indebted  for  all  the  beneflts  of  the 
year,  do  not  harmonize  with  those  laws  by  which  the  events 
m  nature  are  governed.  In  accordance  with  human  nature, 
two  opposite  prejudices  are  created.  Some  entertain  doubts 
concerning  the  opinions  of  the  people  in  general,  and  also 
ike  truths  which  are  contained,  though  mingled  with  gross 
errors,  in  a  faith  whose  principle  is  reaUy  pure,  while  others 
fear  to  reason  away  the  whole  divinity  of  things.  During  the 
early  developement  of  these  opinions,  neither  of  them  will  have 
a  decided  predominance,  but  the  prevailing  idea  will  oscillate 
backwards  and  forwards  between  the  two  extremes,  and  man 
will  feel  that  he  cannot  £a,thom  its  depth.  But  the  same  ten- 
dencies develope  themselves  gradually,  and  more  especially 
so  the  greater  be  the  mmiber  of  those  who  attain,  although 
in  a  very  superficial  manner,  some  knowledge  concerning  the 
laws  of  the  heavenly  bodies;  and  this  will  particidarly 
happen,  when  it  is  discovered  that  phenomena  of  the  heavens, 
which  people  regarded  with  terror,  i^pear  as  the  innocent 
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consequences  of  nature's  laws.  We  can  conceive  the  horror 
■wiadi  would  be  felt  if  people  ime^ned,  at  every  solar  eclipse, 
a  monstrous  dragon  was  going  to  swallow  the  sun;  it  would 
be  much  as  if  the  powers  of  darkness  threatened  to  swallow 
up  the  light;  and,  even  after  this  prejudice  was  discarded, 
they  would  continue  to  regard  an  eclipse  with  fearful  fore- 
bochi^.  But  if  it  became  generally  known,  that  the  moon, 
in  her  appointed  path,  intervenes  for  a  short  space  of  time 
between  the  earth  and  the  sun,  and  that  this  may  be  calcu- 
lated beforehand,  it  would  cause  a  great  mental  excitement; 
and  the  delight  of  seeing  their  farmer  fears  vanish  bef(M*e 
those  powers  of  nature  which  were  previously  so  nmeh 
dreaded,  would  be  universal.  Hiere  must  be  another  and  a 
still  greater  pleasure  reserved  for  those  who,  being  more 
enlightened,  behold  in  it  a  grand  exemplification  of  the 
power  we  possess  to  comprehend  in  part  the  guiding  hand  of 
nature. 

But  when  this  fear  of  one  natural  phenomenon  was  acknow- 
leged  to  be  groundless,  people  were  induced  to  ask  them- 
selves, whether  they  were  not  equally  mistaken  in  many 
other  instances  of  a  similar  nature;  and,  indeed,  many  peo- 
ple did  not  stop  at  the  mere  question.  Whatever  importance 
may  attach  to  this  instance,  and  whatever  ideas  it  may 
awaken,  yet  in  itself  it  could  exert  no  very  extensive  infiu^ice, 
but  is  only  one  example  taken  from  an  endless  niunber  of 
examples.  Man  is  constantly  roused  to  reflection  by  sur- 
Tounding  influences;  and  whenever  he  discovers  in  them  a 
cause  or  a  harmony,  he  is  placed  in  direct  opposition  to  the 
former  world  of  his  imagination;  having  progressed  so  far, 
tlie  most  independent  and  active  minds  will  not  stop  at  the 
rejection  of  those  opinions  which  are  undoubtedly  false,  but 
will  rather  feel  inclined  to  reject  all  which  strikingly  resemble 
them;  but  most  of  those  who  have  adopted  these  new  ideas, 
are  too  easily  carried  away  to  sucb  an  extravagant  degree  of 
rejection,  that  Hiey  are  even  led  to  deny  truths,  which  have 
b^  mixed  up  with  these  erroneous  opinions.  On  the  other 
hand,  there  are  people  who  cannot  easily  tear  themselves 
from  their  old  ideas;  some  from  an  earnest  belief  in  those 
truths  which  are  now  denied;  others,  and  the  greater  portion 
of  those  whose  faith  is  less  vivid,  because  by  the  dulness  of 
their  intellect  they  are  deadened  to  all  innovations.  Enlight- 
ened men,  delighted  with  their  insight  into  the  new  world  of 
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thought,  are  impatient  at  any  resistance,  whose  exclusiye 
origin  they  attribute  to  the  mental  weakness  of  their  oppo- 
nents; whilst  the  adherents  of  the  old  system  are  filled  with 
fear"  and  animosity,  when  they  behold  that  view  of  the 
world  attacked,  with  which  their  knowledge  of  God  has 
arisen.  This  struggle  between  two  antagonistic  prejudices 
does  not  proceed  wi&out  interruption;  sometimes  tiie  power 
of  thought  roused  by  new  discoveries  preponderates,  some- 
times a  period  of  rest  prevails,  in  which  there  is  leisure  to 
narrow  ^e  boimdaries  which  have  extended  too  &r,  owing  to 
too  great  mental  excitement;  but  there  will  always  exist  some 
men,  who  will  feel  with  that  true  inward  modesty,  originating 
in  a  noble  depth  of  character,  that  there  are  many  questions 
between  the  disputing  parties,  which  cannot  at  once  be 
answered  with  a  perfect  conviction  of  their  truth.  They  are, 
therefore,  content  to  appropriate  from  both  parties,  whatever 
appears  to  them  to  be  tiie  most  certainly  true ;  on  one  side 
the  convictions  to  which  they  are  led  by  an  inherent  sense  of 
their  truth,  although  they  have  not  been  yet  sufficiently 
explained  by  reason ;  on  the  other  side,  those  truths  which 
have  been  perfectly  proved  by  reason,  even  although  some 
differences  appear  to  prevail  between  them  and  the  old  ideas. 
Those  who  are  able  to  act  in  this  manner,  well  know  that 
where  there  is  a  contradiction  the  whole  truth  cannot  exist, 
but  they  also  know  that  the  possession  of  the  whole  truth  is 
out  of  our  power,  and  ih&t  we  shall  never  reach  truth  by 
an  untimely  suppression  of  doubt. 

This  shortly  delineated  course  of  developement  pervades 
the  whole  history  of  man,  and  only  differs  in  different  periods 
and  regions  of  the  world.  We  shall  now  endeavour  to  re- 
present the  progress  of  superstition  at  the  time  when  its 
power  was  most  extensively  spread  over  the  world.  Men 
were  obliged  gradually  to  receive  more  and  more  of  that 
knowledge  which  philosophers  were  daily  acquiring;  but  with 
most  people  this  remained  no  more  than  a  simple  gift,  and 
exactly  that  which  to  the  more  highly  endowed  was  the  most 
valuable,  was  least  fitted  to  the  views  of  the  uneducated 
multitude.  At  the  same  time,  however,  men  of  even  coarser 
understandings  were  led  by  these  gleams  of  higher  thoughts  to  a 
more  varied  course  of  ideas.  But  stiU  more  various  is  t£e  effect 
obtained  from  those  fruits  of  thought  which  have  been  pouriDg 
in  upon  mankind,  as  the  constantly  increasing  inheritance  of 
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centuries ;  and  which  is  forced  upon  us  in  the  daily  routine 
of  a  life,  whose  numerous  arrangements  exact  a  greater  con- 
sideration in  each  successive  generation  of  man.  But  thought, 
which  is  here  awakened,  is  not  sufficiently  worked  out  hy  the 
multitude  so  as  to  operate  freely,  and  in  correspondence  with 
its  own  nature.  Among  the  uneducated  classes  it  remains 
subject  to  the  government  of  the  imagination^  and  its  effect 
is,  as  far  as  possible,  confined  witiiin  the  limits  of  her 
dominion ;  they  wish,  as  it  were,  to  comprehend  things  by 
the  power  of  the  imagination,  and  from  this  crude  material  to 
contrive  a  view  of  the  world  which  becomes  more  confused 
and  contradictory  the  further  it  is  developed.  During  this 
state  of  things  a  strange  confusion  arises  from  the  creations  of 
the  old  poetical  world,  and  the  mass  of  knowledge  which 
has  since  been  acquired.  We  should  be  very  much  de- 
ceived if  we  expected  to  see  this  knowledge  conspicuously 
prominent  in  the  poetical  works  of  such  a  period ;  for  here 
we  only  behold  what  the  sense  of  beauty  was  able  to  select 
and  to  transform.  In  historical  works  also  which  are  occupied 
with  great  events,  we  meet  with  few  indications  of  super- 
sition ;  but  we  may  in  part  become  acquainted  with  it  in  the 
records  of  daily  life.  The  life  of  the  Romans  was  strongly 
imbued  with  it,  even  in  its  most  refined  age;  the  Middle 
Ages  however  claim  a  closer  attention. 

Z.^^The  Middle  Ages  an  example  of  a  period  of  Superstition. 

At  different  periods  superstition  has  reached  a  certain  height, 
which  may  be  better  defined  from  the  collected  circumstances 
of  the  times,  though  it  would  be  tedious  to  mention  each 
period  separately.  The  Middle  Ages  will  be  the  most  instruc- 
tive to  us,  and  more  especially  so,  because  superstition  was 
then  mingled  with  Christianity,  whose  doctrine,  when  purely 
comprehended  by  man,  is  so  exalted  and  so  glorious,  that 
superstition  is  displayed  in  opposition  to  it  in  afl  its  darkest 
fofly.  At  the  same  time  that  a  religion  was  recognised  which 
teaches  that  the  universe  is  governed  by  a  Divine  will,  imagi- 
nation peopled  it  with  evil  spirits,  who  in  various  degrees 
possessed  a  supernatural  power.  They  were,  indeed,  subject 
to  the  Eternal  will, — this  was  an  imdisputed  doctrine ;  but 
coarser  minds  were  imbued  with  gloomy  imaginations,  which 
were  at  variance  with  the  clear  light  of  truth,  and  which  more 
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than  could  be  beliered,  goTeroed  life  and  its  actions.     There 
cannot  be  a  better  example  of  the  folly  of  superstition,  than 
the  eagerness  with  which  so  manj  ChristianSt  during  a  suc- 
cesnon  of  centuries,  sou^t  the  assistance  of  men,  from  whom 
they  themselves  believed  they  could  only  receive  support  hv 
diabolical  arts.     It  is  the  most  melancholy  deluraon  to  sedk 
assistance  from  the  devil,  while  we  at  the  same  time  believe 
in  God :  it  might  indeed  be  denominated  the  most  ridiculous 
madness.     We  do  not  allude  merely  to  individual  examples, 
but  to  an  opinion  which  was  daily  exjmssed  for  more  than 
a  century,  in  all  Christian  countries;   but  the  extreme  of  this 
delusion  is  the  idea  of  selling  ourselves  to  the  devil,  by  which, 
for  the  traiffiitory  ei^oyments  of  a  limited  life,  we  renounce 
eternal   ha^^iness,   and    condemn  ourselves  to  everiasting 
punishment.     What  a  sacrifice  at  once  to  folly  and  impiety, 
to  impiety  and  folly!     If  to  the  expressive  testimony  <rf 
history,  the  Mse  objection  is  advanced  that  such  imjpietj 
could  not  have  been  common  in  the   Middle  Ages,  whea 
rdigion  was  so  highly  venerated,  I  shall  reply,  that  an  im- 
partial view  of  the  religious  practices  of  that  period  will 
rather  prove  that  even  these  were  full  of  superstition.    The 
Ood    who    was   worshipped   was    indeed  the  same  whmn 
durist  had  proclaimed,  but  the  conceptions  ccmceming  him 
in  those  days  were  totally  different;   they  considered  him 
a  powerful  sovereign,  and  not  a  spirit  to  whom  we  should 
pray  in  spirit  and  in  truth.    The  single  exceptions  that 
existed  deviated  so  entirely  from  the  general  practice,  that 
they  cannot  be  considered  of  any  value.     It  was  the  com- 
mon opinion  that  outrages,  robbery,  and  murder  might  he 
expiated  by  gifts,  which  were  not  so  frequently  offered  to 
the  Almighty  as  to  persons  who,  it  was  believed,  had  great 
influence  with  him,  namely,  to  the  mother  of  his  Sod,  to  a 
legion  of  saints,  and  to  a  still  greater  band  of  priests  ;  these 
influential  people  were  overwhelmed  with  gifts,  and  the  ser- 
vants of  the  church  sold  indulgences.     I  shall  certainly  be 
accused  of  repeating  the  worn-out  language  of  the  eighteenth 
century,  but  it  is  by  no  means  my  intention  to  write  an3rthing 
new,  but  that  which  is  considered  the  truth,  and  which  many 
are  too  glad  to  forget.     I  shall  be  told  that  this  opinion  con- 
cerning the  Middle  Ages  has  been  so  often  condenmed,  and  in 
such  strong  terms,  that  it  should  not  be  brought  forward  again. 
I  am  aware  of  these  condenmatory  judgments,  but  they  no 
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longer  alann  me,  since  I  have  sought  to  beoome  acquainted 
with  the  Middle  Ages  through  themselves,  and  not  from  the 
rq[>re8entation8  of  conflicting  parties.  We  should  not  on 
ibSa  account  let  ourselves  be  deceived  by  supposing  that  we 
are  able  to  attribute  the  errors  of  the  dark  ages  to  a  n^ore 
exalted  view  of  things.  Profound  truths  are  frequently  dis- 
covered at  the  foundation  of  the  errors  of  all  ages ;  but  we 
must  endeavour  to  see  how  men  actually  thought  in  those 
days :  it  is  only  thus  that  we  shall  obtain  a  true  idea  of 
their  condition. 

It  is  of  course  understood  that  in  the  foregoing  reflections 
our  attention  has  been  exclusively  turned  towards  the  dark 
side  of  the  Middle  Ages ;  but  after  this  has  been  conceded, 
we  must  remember  that  error  has  at  no  period  so  entirely 
prevailed,  that  truth  and  virtue  have  not  likewise  exercised  a 
powerfrd  influence.  What  I  intended  to  prove,  and  what  I 
believe  for  certain  is^  that  superstition  has  exercised  a  fax 
greater  influence  upon  the  life  and  the  opinions  of  the  Middle 
Ages  than  most  of  ^e  modem  delineations  of  those  times  would 
allow  us  to  suppose;  and  that,  in-  proportion  as  it  sained 
power,  it  displayed  its  folly  and  its  impiety.  It  is  hardly 
necessary  to  remark  that  none  of  these  errors  can  be  attri- 
buted to  the  influence  of  true  religion ;  but  we  here  behold 
one  of  the  numerous  examples  which  shew  us  that  religion 
may  be  comprehended  in  a  verj^  different  manner,  according 
to  the  variety  of  knowledge,  and  the  different  development 
of  the  faculties  of  men.  Mankind  must  be  educated  to  arrive 
at  a  true  understanding  of  things;  and  this  education,  though 
it  has  indeed  advanced  step  by  step,  appears  to  be  yet  very 
distant  from  its  completion. 

A.'-^The  infurums  effecU  which  Superstition  exercises  on  all  the 
concerns  of  Life. 

Superstition  is  not  only  at  war  with  religion,  but  it  likewise 
meddles  with  all  the  concerns  of  life.  To  comprehend  this 
fhQy,  we  must  transport  ourselves  into  a  period  when  super- 
stition prevailed.  K  there  was  an  eclipse  of  the  sun  or  the 
moon,  it  was  feared  it  might  betoken  misfortune,  and  this 
sort  of  apprehension  lasted  for  many  centuries,  indeed  more 
than  a  thousand  years  after  science  had  discovered  the  true 
^use  of  eclipses.     When  a  comet  was  seen,  the  terror  was  still 
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greater ;  on  the  appearance  of  one,  even  so  late  as  the  fifteenth 
century,  all  the  church  bells  were  rung  by  command  of  the 
Pope.  In  great  undertakings,  astrologers  were  consulted, 
and  people  submitted  to  their  decisioii.  Even  before  being 
bled,  or  taking  physic,  or  having  one's  hair  cut,  it  was  con- 
sidered necessary  to  consult  the  stars.  The  signs,  which  were 
interpreted  by  figures,  and  which  originated  entirely  from 
arbitrary  determinations,  created  a  fear  that  the  world  would 
come  to  an  end  in  the  year  1000,  the  influence  of  which  ex- 
tended over  the  whole  of  Christianity.  Great  confusion 
often  arose  from  the  blind  confidence  which  was  placed  in 
prophecy ;  in  cases  of  siclmess  people  sought  advice- fi-om  men 
and  women  to  whom  a  supernatural  knowledge  was  attri- 
buted,  and  they  sometimes  received  useless,  but  more 
frequently  injurious  advice.  .  When  human  beings  or  cattle 
were  attacked  by  iUness  or  any  other  misfortune,  the  influ- 
ential cause  of  everything  was  ascribed  to  wicked  men,  or 
other  evil  beings,  and  consequently  the  fear  of  mysterious 
agencies  was  added  to  their  other  misfortunes.     Even  the 

Cing  vicissitudes  in  the  dispositions  of  men,  for  instance, 
,  and  its  transformation  into  aversion,  were  frequently 
ascribed  to  magic,  and  supernatural  assistance,  and  often 
horrible  magical  potions  were  sought  to  ward  it  away.  Dark- 
ness was  filled  with  horrors;  in  woods  and  in  mountains, 
near  churches,  in  deserts,  in  deserted  rooms,  there  dwelt 
magicians,  fairies,  mountain  spirits,  and  ghosts.  Hobgoblins 
wandered  through  the  streets ;  and  even  within  the  dwellings, 
evil  spirits  exchanged  innocent  children  in  the  cradle.  I  have 
naturally  only  been  able  to  collect  some  few  examples,  but  if 
we  turned  our  attention  more  to  the  subject,  we  should  soon 

rjrceive  what  a  powerful  influence  it  must  have  exercised, 
quite  allow  that  all  these  things  have  been  gathered  together 
here  in  a  manner  which  would  never  occur  in  real  life. 
Yet  those  were  not  few  who,  following  their  natural  dispo- 
sitions, more  especially  resigned  themselves  to  such  ideas, 
and  to  them  existence  must  have  been  a  species  of  torture. 
With  most  people  these  ideas  would  be  overpowered  and 
modified  by  the  numerous  and  far  stronger  impressions  they 
received  from  real  life  surrounding  them ;  and  therefore  they 
exercised  only  an  occasional  influence  over  some  people,  and 
vrith  others  hardly  any  at  aU.  But  on  the  whole,  they  were 
much  more  mixed  up  with  the  concerns  of  life  in  those  days 
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than  appears  in  the  beantifbl  poetical  features  with  whieli 
many  authors  draw  a  picture  of  the  middle  ages.  It  is  there- 
fore certain  that  formerly  superstition  per^ided  the  Ufe  of 
man  with  a  restlessness,  a  disturbance,  and  often  with  a 
species  of  terror,  with  which  in  these  days  we  are  unacquainted, 
although  we  have  not  entirely  thrown  off  its  disgraceful 
yoke, 

5. — On  the  supposed  Poetry  of  Superstition. 

I  must  now  present  you  with  another  form  of  superstition, 
which  induces  many  cultivated  minds  to  cherish  it  as  a 
fieivoured  child  of  their  imagination ;  they  say  it  is  poetical, 
and  lament  that  a  closer  acquaintance  with  the  laws  of 
nature  should  make  us  prosaic.  A  striking  want  of  reverence 
for  truth  and  reality  lies  concealed  behind  this  accusation, 
which  we  shall  not  at  present  attend  to,  but  content  ourselves 
with  solving  the  misunderstanding  upon  which  this  opinion  is 
founded.  It  is  not  the  belief  in  tiie  existence  of  supernatural 
beings  in  the  reality  of  every-day  life,  which  makes  these 
beings  poetical ;  but  they  are  indebted  for  whatever  poetical 
value  and  importance  they  possess,  to  the  way  in  which  they 
have  been  employed  by  one  endowed  with  a  powerful  imagi- 
nation, to  present  to  our  inner  perception  beautiful  images  of 
a  higher  existence.  The  poet  is  satisfied  if  these  beings 
are  realized  in  our  imaginations  while  we  are  imbibing  his 
ideas,  or  mentally  reflecting  upon  them.  He  must  breathe 
such  real  life  into  the  creations  of  his  fancy,  that  they  may  be 
able  to  work  upon  our  imaginations;  and  our  powers  of 
conception  must  be  equally  vivid  to  re-create  the  ideas 
painted  by  the  poet.  How.many  are  there  among  the  thou- 
sands who  have  been  enchanted  with  the  Macbeth  or  Hamlet 
of  Shakspeare,  who  have  believed  in  the  reality  of  witches 
or  ghosts  ?  Experience  and  science  teach  us  that,  in  order 
to  enter  with  delight  into  the  representation  of  the  super- 
natural in  poetry,  our  belief  in  it  must  be  aroused  and  sus- 
tained during  the  period  of  our  enjoyment,  but  it  would  be 
absurd  to  desire  a  different  kind  of  reality. 

I  know  that  celebrated  poets  have  introduced  characters 
into  their  writings  who  are  placed  in  a  ridiculous  light 
because  they  would  not  believe  in  supernatural  beings;  but 
where  such  a  representation  is  successfid,  it  can  only  be 
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directed  against  those  who  would  banish  the  rapanataral 
entirely  out  of  the  world  of  Poetry,  because  they  considered 
it  superstitious,  confounding  poetical  with  prosaic  Beality. 
So  far  as  the  poet  difiOsrs  from  this  opinion,  he  falls  into  a 
prosaic  error  which  has  undeniably  misled  many  a  man  d 
genius.  There  was  a  time  when,  both  in  Germany  and  Den-^ 
mark,  it  was  considered  by  many  intellectual  and  higlily  cul- 
tivated men,  that  Eeligion  and  Poetry  would  be  advanced  by 
the  restoration  of  Superstition.  This  attempt  received 
additional  vigour  and  life,  inasmuch  as  it  appeared  in  oppo- 
sition to  the  very  prosaic  turn  of  thought  which  at  that  time 
prevailed.  These  times  are  now  gone  by ;  but  those  m^ital 
powers  which  were  frequently  employed  in  the  contest  for 
superstition,  have  not  only  left  behind  them  traces,  in  the 
influence  they  still  exert  over  many  minds,  but  the  struggle 
itself  is  still  often  renewed,  while  the  writings  of  those  days 
are  preserved,  which  will  always  be  popular  from  their  poeti- 
cal merits.  It  were  best  to  cite  a  great  example : — ^the  poet 
Tieck  belonged,  in  his  youth,  to  that  party  who  powerMly 
attacked  the  prosaic  tendencies  of  the  day ;  and  he  assailed 
them  with  a  talent  and  wit  which  will  always  find  admirers ; 
but  we  cannot  deny  that  he  resigned  himself  so  completely 
to  this  object,  that  he  was  led  to  transgress  the  boundaries  (^ 
truth.  In  some  of  his  writings  we  trace  an  endeavour  to  set 
reason  at  naught,  pai'ticularly  in  his  tales  and  traditions,  where 
he  mixes  up  old  fables  with  every-day  life ;  and  they  are  so 
%ividly  described,  that  the  supernatural  acquires  a  reality 
which  it  does  not  possess  in  poetry. 

When  we  read,  or  rather  Hsten  to,  the  story  of  the  "  Fair 
Egbert,"  or  the  "  Venus*  Hill  and  the  Fairies,"  as  related  to 
us  in  the  form  of  popular  legends,  which  are  completely 
exempt  from  any  intellectual  developement,  our  minds  are 
carried  back  to  a  mental  condition  corresponding  to  the 
legendary  days  of  yore,  where  we  are  not  so  forcibly  struck 
by  the  contradictions  in  the  story,  and  the  immense  contrast 
the  substance  of  it  presents  with  the  whole  of  existence. 
But  as  soon  as  we  proceed  to  examine  the  facts  more  in 
detail,  and  endeavour  to  harmonize  them  with  a  reality  with 
with  which  we  are  familiar,  the  contradictions  become  more 
apparent,  even  although  the  great  beauties  of  the  poem 
prevent  us  from  immediately  accounting  for  them.  Such  a 
poem  in  its  totality  impresses  one  with  the  idea  that  the 


BELAXION  TO  KATUSAX  SCIENOJB.  Tl 

wodd  is  goyeraed  by  the  powers  of  darkness,  and  Man  is  its 
invohmtary  plaything ;  and  while  we  resign  ourselves  to  this 
impression,  an  indescribable  terror  seizes  ns,  and  it  appears  as 
dinnal,  looking  back  upon  it,  as  if  we  had  been  imprisoned  in  a 
w€dd  of  delusions  in^iere  liie  threatened  existence  of  man 
received  no  ray  of  light  from  the  divine  supremacy  of  reason. 
It  is  no  justification  of  this  kind  of  poetry,  to  say  that  the 
author  wrote  with  the  intention  of  producing  this  feeling  of 
terror,  and  that  he  has  succeeded,  with  as  much  talent  as  art. 
As  a  poet,  he  is  bound  to  transport  us  into  the  world  of  the 
BeautiM:  this  certainly  does  not  prevent  us  experiencing 
terrcM:,  but  it  will  not  suffer  the  powers  of  Darkness  to  overrule 
the  light.  Contending  for  the  erroneous  notion  that  poetry 
should  be  subservient  to  objects,  even  beyond  its  own  proper 
sphere,  people  have  often  been  inclined  to  allow  it  a  degree  of 
license,  and  to  forget  that  it  does  not  act  in  its  true  spirit  if 
limited  to  particular  forms  of  the  Beautiful,  but  that  there 
exists  a  world  of  beauty  whose  laws  dare  not  be  transgressed. 
For  when  poetry  follows  in  the  steps  of  beauty,  she  at  once 
serves  the  cause  of  Beligion,  Morality,  and  Society,  which  all 
derive  their  character  from  the  same  source,  and  comes  into 
harmony  with  Truth,  as  it  is  apprehended  through  our  senses  and 
our  intellects.  I  have  been  obliged  to  transgress  my  limits, 
because  I  have  observed  how  many  old  prejudices  still  remain, 
which  are  in  opposition  to  the  true  light  of  nature.  Let  us 
warn  those  who  think  that  it  is  a  proof  of  a  highly  cultivated 
mind  to  bring  to  light  remains  of  former  times,  that  in  reality 
they  are  only  stirring  up  the  dregs  of  a  fermentation  which  was 
excited  in  a  good  cause,  but  has  long  since  passed  away. 

We  are  frequently  astonished  that  so  many  clever  men 
should  have  seriously  lamented  the  disappearance  of  Super- 
stition, and  wished  to  restore  it  to  its  former  importance ;  but 
this  wish  is  never  seriously  entertained,  either  among  those 
who  by  inclination,  lead,  or  follow,  in  the  cause.  It  may  be 
truly  said,  that  they  only  imagine  that  they  wish  it,  and  that 
their  exertions,  though  half  unconscious  to  themselves,  serve 
only  to  increase  the  dominion  of  frdsehood  and  fictitious  beings. 

It  is  not  my  intention,  besides,  to  deny  ihax  Science  de- 
stroys some  forms  of  Superstition,  in  such  a  way,  that  they  can 
only  be  employed  in  the  poetry  of  the  present  day  under 
peculiar  circumstances.  For  instance,  it  is  a  mudb  more 
poetical  idea,  at  least  according  to  the  notions  we  have  liithaio 
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entertained,  to  imagine  that  a  Dragon  lies  in  wait  to  devour 
the  sun,  which  we  can  prevent  by  prayers  and  sacrifices,  than 
to  know  that  the  moon  passes  between  us  and  the  sun.  But 
who  woidd  be  so  foolish  as  to  wish  to  renounce  such  a  great 
and  productive  Truth,  in  support  of  an  erroneous  idea.  I  am 
aware  that  many  have  been  led  astray  l>y  the  confusion  that 
has  arisen  between  the  words  poetical  and  prosaiccd.  The 
word  prosaic  was  originally  meant  to  denote  that  kind  of 
speech  which  is  distinguished  from  verse,  but  afterwards,  it 
was  as  frequently  employed  to  signify  whatever  was  inimical 
to  a  poetical  feeling ;  and  thus  used,  it  justly  denotes  what  is 
low  and  soulless.  But  latterly,  it  has  been  applied  in  a  very 
imreasonable  and  erroneous  manner,  to  whatever  is  considered 
impoetical ;  whence  the  most  profound  knowledge  and  learn- 
ing is  reckoned  prosaical.  Truth  and  Reality  are  often 
treated  as  prosaic  ideas,  which  should  yield  their  place  to 
'  poetry.  People  who  use  this  language  are  deceived  by  a 
false  notion  they  entertain,  that  every  conception  of  the 
spiritual  nature  of  existence,  which  meets  with  a  suitable  ex- 
pression in  poetry,  should  belong  exclusively  to  it ;  and  whilst 
they  cannot  deny  that  the  loftiest  ideas  are  often  met  with  in 
science,  and  most  beautifully  expressed,  they  fall  into  the 
mistaken  notion  that  this  is  poetry ;  in  the  same  way  as  we 
hear  very  enthusiastic  Freemasons  explain  all  moiilily  as 
Freemasonry,  and  consider  all  good  men  Freemasons.  A 
distinguished Oerman  author  (FriederichSchlegel)  who  contri- 
buted much  in  his  time  to  this  confusion  of  ideas,  asserted  in 
exactly  this  spirit,  that  Spinoza  was  poetical.  No ;  Truth  and 
Keality  are  in  themselves,  neither  poetical  nor  prosaical;  the 
highest  soarings  of  the  spirit  belong  exclusively  neither  to 
poetry  or  prose,  but  are  common  property ;  and  to  reserve 
the  title  of  poetry  for  the  sanctuary  of  the  mind,  is  an  inju- 
rious abuse  of  language. 

Therefore  Natural  Science  is  not  to  blame,  if  she  destroys 
many  of  the  materials  which  were  formerly  employed  by 
poets ;  indeed  we  do  not  hesitate  to  add,  that  she  destroys 
many  other  errors  which  are  incorporated  into  poetry,  but 
which  cannot  be  styled  superstition ;  therefore  a  modem  poet 
would  either  never  or  seldom  make  use  of  representations 
such  as  "  the  four  corners  of  the  world,"  "  the  foundations  of 
the  earth,"  "  the  firmament  of  the  heavens,"  or  many  other 
similar  to  these,  because  such  false  descriptions  do  not  repre- 
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sent  what  is  correct ;  which  is  not  the  case  with  manj  other 
images,  namely,  the  rising  and  setting  of  the  sun,  &c.,  &c. 
But  even  if  poetry  did  not  receive  a  complete  compensation 
for  such  losses,  it  would  still  be  very  unreasonable  to  com- 
plain ;  for  the  principal  point  still  remains  ;  namely,  that  our 
spiritual  existence  is  raised  and  ennobled  by  the  knowledge 
which  destroys  these  errors.  Moreover,  such  losses  will  be 
of  trifling  importance  to  the  true  poet;  but  injurious  to 
those  who  nmke  a  profession  of  poetry,  and  who  imagine 
they  have  given  a  poetical  form  to  an  insignificant  idea, 
by  clothing  it  in  the  magnificent  ancient  dress  of  past  days. 
There  are  many  who  imagine  that  they  speak  in  a  grand 
style,  when  they  assert  that  science  offers  but  an  insignificant 
compensation  to  such  poetical  views ;  but  I  answer  in  reply, 
that  whoever  speaks  in  this  manner,  owns  that  he  derives  no 
intellectual  pleasure  from  a  deeper  knowledge  of  the  laws  of 
nature,  and  that  therefore,  the  power  we  possess  of  beholding 
with  such  wonderful  clearness  the  mechanism  of  the  globe, 
and-foreseeing  the  cosmical  relations  of  distant  centuries,  is  of 
no  interest  to  him.  It  may  be  told  to  such  as  these,  that  it 
is  their  own  stupidity  which  prevents  them  experiencing  the 
delight  of  such  knowledge,  although  they  may  boast  of  con- 
siderable  talents  of  a  different  description :  they  are  either 
excluded  by  nature,  or  more  probably  by  their  own  fault, 
from  participating  in  a  pleasure  which  always  increases  in 
its  intensity. 

Since  the  greatness  of  science  is  sufficiently  attested  in 
itself,  we  have  as  yet  only  affirmed  that  through  communica* 
tion  of  insight,  and  not  by  an3rthing  she  can  actually  bestow, 
she  offers  the  poetical  world  an  ample  compensation  for  all 
she  has  deprived  her  of;  but  we  must  now  also  point  out 
that  Science  bestows  a  real  compensation  for  what  she  has 
destroyed  in  the  poetical  world.     Poetry  has  long  since  re- 
ceived some  of  this  compensation;  for  example,  in  the  sphe- 
rical form    of  the  earth,   to  the  knowledge  of  which  the 
leamiog  of  the  ancients  had  already  led;  this  must  afford  a 
much  gi'eater  pleasure  to  our  reason,  and  to  our  sense  of  the 
Beautiful,  than  the  idea  which   represents  the  earth  flat, 
square,  or  in  the  form  of  a  disk.     Poetry  has  occasionally 
made  use  of  such  great  truths  as  the  motion  of  the  earth 
round  the  sim,  the  planets  viewed  as  habitable  globes,  and 
^e  fixed   stars  considered  as  distant  suns,  and  centres  ef 
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light  and  heat  to  other  undscovered  inhabited  globes.    Does    \ 
not  the  idea  of  a  world  moving  freely  in  space,  supported 
by  invisible  powers,  and  wandering  far  into  eternity,  amply 
compensate  for  the  idea  of  the  firm  foundatimi  of  the  heavens? 
and  is  not  the  view  into  the  endless  variety  of  worlds  re- 
plete with  life  and  thought,  an  ample  exchange  for  the  fixed 
vault  of  heaven?     The  poetical  imagination  has  not  cer- 
tainly made  use  of  the  new  ideas  nearly  so  frequently  as 
of  the  old  ones,  but  the  constantly  progressing  race  of  man 
has  a  long  futurity  before  it.     By  means  of  science,  the  earth 
relates  its  own  history  of  distant  times  which  long  preceded 
the  existence  of  man;  and  this  has  not  been  entirely  excluded 
from  poetry,  although  but  sparingly  employed.      But  the 
theory  of  the  developement  of  the  globe  yields  us  annually 
fresh  materials ;  it  tells  us  of  a  time  when  the  earth  was 
enveloped  by  a  sea  of  a  high  temperature,  of  the  first  islands 
which  arose  in  this  ^ea,  and  the  progressive  formation  of 
islands,  of  the  dumb  creatures  and  the  flowcrless  shrubs  upon 
this  young  earth,  which  was  enlivened  by  no  soimd,  and  em- 
bellished by  no  variety  of  colours ;  it  shows  how,  by  a  series 
of  dev^opments,    large  tracts  of  land  were  formed,  and 
already  begins  to  mark  out  their  boimdaries.    It  also  displays 
to  us  the  progressive  developement  of  the  animal  and  vege- 
taUe  kingdoms,  and  shows  us  the  wonderful  forms  wluch 
were  successively  created  and  became  extinct,  in  constant 
preparation  for  new  creations.     Many   discoveries  •  of  less 
scientific  importance  have  also  been  received  in  the  world  of 
poetry;  for  example,  the  magnet,  gunpowder,  spots  on  {he 
sun,  the  borrowed  light  of  the  moon,  the  velocity  of  light, 
the  lightning  conductor,  the  respiration  of  plants,  tbe  animal- 
cules in  water,  the  fermentation  of  wine,  &c.  &c.     The  rela- 
tion in  which  man  stands  as  a  discoverer  of  the  secrets  of 
nature,  to  all  natural  objects,  to  the  whole  human  race,  and 
to  himself,  has  been  but  sparingly  employed.     Would  it  not 
be  worthy  of  the  poet,  to  represent  the  state  of  that  man's 
mind  who  made  the  first  scientific  use  of  the  telescope,  and 
by  its  means  discovered  the  moon  belonging  to  a  distant 
planet,  and  the  mountains  in  our  own  moon  ?     Can  anything 
be  more  delightful  to  the  poet  than  to  reflect  upon  this  man's 
enlarge  and  clear  insight  into  the  wide  domain  of  existence, 
his  consciousness  of  having  enriched  the  himian  race  with  a 
great  increase  of  knowledge,  and  his  conviction  that  he  has 
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prepared  the  certain  downfall  of  astrology,  and  the  numerous 
emns  which  are  entertained  concerning  the  heavenly  bodies? 
Is  it  not  well  worth  the  trouble  to  represent  to  men,  the 
inward  delight  which  is  felt  by  one  who  succeeds  in  unveiling 
&e  great  secrets  of  nature,  and  who  foresees  what  good 
e£Ebct8  will  be  produced  to  the  human  race  by  his  endeavours? 
Each  of  the  greater  and  comprehensive  discoveries  would 
display  something  similar,  although  not  visible  to  all  in  an 
equal  degree;  but  ev^i  the  most  prominent  have  been  seldom 
prodactive  of  poetical  ecmceptions.  It  is,  for  instance, 
remarkable,  that  the  discovery  of  the  electrical  nature  of  the 
atmosphere  during  a  storm,  has  never  inspired  the  poet  with 
a  desire  to  represent  it.  The  discovery  was  the  firuit  of  scien- 
tific reflection,  but  it  was  proclaimed  to  the  world  by  an  heroic 
act,  for  the  discoverer  conducted  the  electric  fire  from  a 
cbud  by  means  which  endangered  his  own  life.  He  was 
assisted  by  his  youthful  son :  we  can  conceive  the  mental 
excitement  the  father  must  have  undergone  during  the  expe- 
riment, the  innocent  or  the  heroic  sympathy  of  the  son,  and 
the  sensation  of  triumphant  joy  when  it  was  concluded.  As 
fiar  as  concerns  the  sympathy  of  the  son,  the  poet  is  free  to 
choose  whether  he  will  suppose  the  father  has  not  at  all  con- 
sidered the  danger  of  his  son,  or  has  communicated  it  to  him 
bntto  prove  him,  and  has  concealed  the  precautions  which  he 
has  taken  for  his  security,  whilst  he  must  necessanly  expose 
himself  to  danger.  We  may  further  imagine  the  repeated 
outcry  of  prejudice  against  the  lightning-conductor,  but  at  the 
same  time  its  disappearance  when  experience  had  proved  the  full 
merits  of  the  discovery.  I  am  here  reminded  of  an  incident 
in  real  life,  which  no  poet's  invention  cotdd  have  surpassed. 
There  was  a  church-tower  in  Sienna  which  had  often  been 
injured  by  lightning ;  the  church  overseers  provided  it  with  a 
lightning-conductor,  against  which  the  slaves  of  superstition 
protested,  and  called  it  the  heretical  stake ;  a  stcmn  arose,  liie 
lightning  struck  the  tower— crowds  flocked  to  see  whether 
tib  church  had  been  spared,  and,  behold!  the  conductor  so 
completely  verified  its  power,  that  even  a  spider's  web  upon 
it  remained  uninjured. 

It  is  natural  that  he  who  has  always  lived  in  the  atmo- 
^ere  of  obsolete  ideas,  will  be  little  compensated  by  the 
new  ones ;  and  he  will  still  less  allow  that  this  compensation 
it  immense,  and  far  outbalances  his  loss.     Important  indivi* 
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dual  examples  may  indeed  prepare  the  mind  for  such  a  cod* 
viction,  but  cannot  accomplish  it;  it  can  only  gradually 
become  general,  and  at  length  conquer,  when  the  Imowledge 
of  science  is  so  increased,  that  it  not  only  belongs  to  ^ 
imderstanding,  but  likewise  cultiyates  the  powers  of  the  ima. 
gination.  It  is  only  by  means  of  such  a  mental  develop- 
ment that  a  new  poetical  world  will  be  unfolded  in  oppositioii 
to  the  old  one,  in  a  mental  sense  perhaps  no  less  impcntant 
than  the  discovery  of  the  New  World  was  to  the  so-caUed 
Old  World.  This  development  will  not  fail  in  exereifiing  a 
legitimate,  and  certainly  a  powerful,  influence  on  the  use  we 
make  of  the  ancient  poeticd  world.  Among  other  things,  a 
more  delicate  perception  will  be  formed  of  the  harmcmy  of 
reason,  which,  however  much  it  may  be  hidden  from  the  eye 
of  the  multitude,  must  exist  in  the  widest  range  of  true 
poetry,  and  thus  that  license  which  the  thoughUess  multi- 
tude often  mistakes  for  originality,  wUl  more  and  more  lose 
its  admirers. 

6,— The  Effects  of  Infidelity. 

We  have  been  a  long  time  considering  the  eflects  of  super- 
stition, and  the  Mae  tendency  of  the  mind  which  fevours  it 
It  will  not  be  necessary  to  dwell  so  long  on  the  effects  of 
infidelity,  although  they  are  extremely  injurious ;  but  since  it 
originates  from  the  spirit  of  inquiry,  it  carries  with  it  the 
germ  of  its  own  downfall,  and  therefore  it  gains  neither  so 
endurable  nor  so  extensive  a  rule  as  superstition.  We  have 
abready  seen  that  infidelity  consists  in  a  tendency  to  reject 
that  part  of  spiritual  things  which  men  believe  in  from  a 
direct  inward  sense,  and  which  is  not  proved  by  reason;  it  is 
caused  by  the  numerous  instances  in  which  scientific  disco- 
veries refute  opinions  which  have  been  received  without 
investigation.  In  the  course  of  inquiry,  many  opinions  are 
likewise  refuted  which  were  adopted  in  former  investigations; 
but  mind  rectifies  its  own  errors :  not  to  mention  that  during 
a  long  period  of  time,  it  is  the  errors  of  superstition  particu- 
larly that  mind  must  remove.  It  is  natural  that  this  should 
create  a  doubt  against  that  manner  of  thinking  which  has 
so  frequently  been  found  in  error.  Doubt  is  soon  changed  into 
distrust;  and  this  creates,  with  many  people,  an  excessive  ten- 
dency to  reject  everything,  added  to  which,  there  arises  aa 
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exalted  idea  of  the  power  of  mind,  which  is  really  good  in 
itself^  but  is  apt  to  degenerate  into  arrogance.  The  indepen- 
dent feeling  which  is  created,  by  being  delivered  from  so  many 
natural  bonds,  degenerates  also  with  others  into  a  wild  license, 
\diich  despises  every  restraint ;  and  according  to  the  degree 
of  this  degeneracy,  there  arises  a  rejection  of  all  religion,  a 
&ncied  wisdom  which  exalts  itself  above  all  ideas  of  virtue 
and  duty,  although  it  would  willingly  subject  weaker  minds 
to  their  influence.  It  can  be  easily  conceived  that  poetry 
cannot  flourish  with  such  a  spirit,  llie  adherents  of  infidelity 
often  receive  aid  from  the  want  of  sense  they  meet  with 
among  their  superstitious  opponents ;  this  want  of  sense  soon 
beccmies  persecution,  which  lends  a  certain  value  to  error, 
botii  because  the  understanding  scorns  any  forcible  means 
which  are  used  in  place  of  conviction,  as  by  the  consciousness 
that  he  is  suffering  for  the  sake  of  truth.  There  is  a  certain 
pomt  of  developement,  which  the  highest  minds  have  reached, 
who  are  most  zealous  against  superstition,  and  who  in  their 
zeal  are  led  into  extravagancies,  that,  indeed,  does  not 
spring  exactly  from  infidelity,  but  yet  in  the  misimderstand- 
ings  and  party  strifes  of  the  period,  causes  them  to  appear  to 
stand  on  tiie  side  of  infidelity. 

in  so  far  as  infidelity  gains  the  upper  hand  at  any  particular 
time,  it  thereby  approaches  its  own  destruction.  Morality  is 
imdermined,  and  consequently  little  valued.  All  the  secret 
ties  which  unite  families  and  states,  are  loosened  ;  everything 
sacred  is  scorned ;  and  the  spirit  of  persecution  becomes 
associated  with  it,  as  it  was  formerly  with  superstition ;  but 
this  condition  bears  with  it  the  germ  of  its  own  downflEdl,  and 
if  the  mental  powers  are  not  able  to  overthrow  it,  it  ends 
m  great  revolutions  and  regenerations  of  the  social  system, 
which,  as  is  well  known,  are  accompanied  by  such  throes  that 
they  must  be  considered  as  the  tremendous  punishment  of 
de^eracy.  It  is  an  understood  thing  that  neither  infi- 
delity nor  superstition,  at  any  period,  can  attain  an  exclusive 
power.  The  reason  inherent  in  our  being,  together  with  the 
iMtructive  influences  of  the  surrotmding  world,  prevent  most 
men  adopting  entirely  either  of  these  one-sided  views,  al- 
though few  are  able  to  remain  perfectly  iminfluenced  by 
them.  A  higher  power  has  so  provided,  that  evil  cannot 
retain  an  unlimited  superiority,  but  that  germs  of  a  newer 
tindmore  noble  developement  remain,  eyen  when  a  particular 
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eril  has  increased  in  power  to  sudi  a  d^ree  that  great  zevo- 
Intions  are  necessary* 

7. — How  Science  counteraeie  SupersHHon, 

It  appears  that  most  pec^le  attribute  the  most  important 
effect  whick  science  exercises  in  the  extirpation  of  supersti- 
ti<»i,  to  be  the  destruction  of  superstitious  notions,  lliis  is* 
indeed,  a  very  important  of&ce,  but  not  the  only  one ;  and  I 
should  not  even  (»11  it  the  most  important,  if  it  were  not  the 
point  from  which  all  the  others  spring.  It  is  very  evideat 
that  the  action  of  the  spirit  <^  enquiry,  by  means  of  which,  a 
superstitious  notion  is  eradicated,  not  only  succeeds  in  destn^ 
ing  that  particular  notion,  but  at  the  same  time  it  rouses  a 
feeling  of  distrust  in  other  notions  of  the  same  sort.  This  im- 
pcHrtant  secondary  effect  is  generally  but  slightly  promoted  by 
the  destruction  of  one  superstitious  notion,  but  is  encoura^ped 
and  rapidly  strengthened  by  the  ui^ted  ^ects  of  several  dis- 
ooveries  in  science.  Let  us  first  imagine  the  superstitious 
notion  withdrawn,  by  which  it  was  supposed  that  a  scdar 
eclipse  indicated  that  a  dragon  had  swallowed  the  sun.  This 
will  indeed  have  a  great  effect  on  the  reflective  powers  c^ 
many,  but  the  impression  will  be  soon  weakened  among  the 
midtitude,  and  will  not  lead  to  continuous  reflection.  Super* 
stition  believes  in  a  Sun-god,  who  rests  every  evening  in 
the  sea,  and  renews  his  course  every  morning.  Science 
teaches  us,  that  the  earth  is  a  sphere,  across  which  daylight 
moves  from  east  to  west  in  the  course  of  four-and-twenty 
hours.  Superstition  assumes  that  the  ^ry  car  of  the  sun 
would  bum  the  earth  if  it  were  to  approach  it  too  clos^y : 
Science  teaches  us,  that  the  sun  is  neither  a  car  of  fire, 
guided  by  an  arbitrary  will,  nor  does  it  approach  too  near  the 
earth.  Superstition  had  her  Moon-goddess,  which  likewise 
exercised  much  influence  upcm  the  earth:  science  taught 
that  the  moon  also  is  a  sphere,  and  has  an  allotted  path.  The 
destruction  of  such  superstitious  views  must  elicit  the  thought 
that  the  whole  course  of  the  Heavens  is  mibordinate  to  fixed 
laws ;  whereby  those  opinions  which  wesujmosed  events  of 
the  Heavens,  proceeding  from  the  arbitrary  influence  of  the 
gods,  turned  out  to  be  fallacies.  Before  I  proceed  further,  I 
will  combat  a  misunderstanding,  which,  fix>m  what  has  pre^ 
ceded,  has  not  yet  been  set  right;   I  wish  to  say,  that 
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it  18  not  the  poetical  signiBcation  of  the  m3rthological  repre- 
sentatioiis  mentioned  here,  which  I  denominate  snper8titi<Mi, 
hut  the  traly  prosaical  conception,  which  formerly  governed 
these  ohjects  in  every-^y  life.  Haying  made  this,  perhaps, 
snperfluons  remark,  I  shall  continue  my  ohservations.  The 
idea  that  the  events  c^  the  heavens  are  governed  by  fixed 
laws,  v«ras  not  at  first  believed  in  its  complete  signification ; 
on  the  other  hand,  during  many  centuries,  it  remained  within 
Barrow  limits,  which  recogmzed  the  doctrine  of  chances. 
Even  those  who  knew  the  course  of  the  heavenly  bodies, 
were  always  alarmed  at  the  appearance  of  a  comet.  A  cen- 
tury and  a  half  passed  before  science  released  the  uneducated 
multitude  from  this  fear,  and  it  was  a  much  later  period,  be- 
fore it  was  driven  from  the  minds  of  the  mass  of  i^e  people ; 
in  Iftct,  not  until  it  was  known  to  the  world  at  large  that  the 
return  of  a  comet  was  predicted  seventy-five  years  before  its 
airival.  For  a  long  time,  it  was  believed  that  the  destiny  of  a 
man  might  be  fortold  by  the  situation  of  the  stars,  at  the  time 
of  his  birth.  The  absurdity  of  this  idea  was  first  displayed 
when  it  became  an  established  fact,  that  Ihe  planets  are 
worlds  like  our  own  earth,  and  the  fixed  stars  are  suns. 
These  instances  of  the  influence  which  science  exercises 
against  superstition,  instruct  us  that  it  was  not  merely  the 
custom  of  seeing  such  superstitious  notions  destroyed,  which 
operated  most  strongly  against  superstition,  but  rather  the 
acknowledgment,  which  had  grown  into  an  inward  feeling, 
among  some  people,  and  had  become  perceptible  to  the  mid- 
titade,  that  the  course  of  the  heavens  was  determined  by 
natural  laws.  This  efiect  constantly  increased,  as  a  more  per- 
fect knowledge  was  obtained  of  the  clear  evidence  of  natural 
laws.  The  (Hstinct  comprehension  of  the  true  system  of  the 
wiffld,  made  it  impossiMe  now  to  adopt  the  noticm  of  one  or 
more  fixed  heavenly  arches,  as  was  formerly  the  case ;  but  by 
that  means,  many  conceptions  of  heaven,  or  the  road  to  heaven, 
were  destroyed ;  conceptions,  which  had  grown  up  with  the 
lel^on  of  many  pec^le,  althoi^h  wrongly  so,  since  the  ma- 
terial signification  of  the  expressions, ''  the  abode  of  God  and 
fteble^ed,"  &c.,  &c.,  ought,  in  all  cases,  to  be  rejected ;  and 
the  words  only  be  received  in  their  spiritual  sense.  Lastly, 
the  knowledge  founded  by  Newton,  of  the  natural  necessity 
of  the  heavenly  laws  of  motion,  must  increase  the  conviction 
that  no  arbitrary  changes  are  admissible  in  the  motions  of 
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the  earth.  From  this  we  can  perceive  that  all  these  laws 
are  laws  of  reason— certainly  &r  beyond  what  our  mindg 
could  have  devised ;  nevertheless,  divine  dictates  of  reason, 
which,  happily  for  tis,'we  are  able  to  comprehend.  This  con- 
viction receives  an  invincible  strength  by  resting  upon  a 
knowledge  in  which  thought  and  perception  are  most  isti- 
mately  united.  I  have  chosen  this  connected  series  of  exam- 
ples, because  by  that  means,  we  examine  various  portions  of 
the  influences  which  the  natural  sciences  exercise  against 
superstition;  namely,  that  in  the  first  place,  they  actiyely 
destroy  superstitious  ideas ;  next,  by  the  force  of  habit,  they 
cause  many  superstitious  opinions  to  be  doubted ;  and  fiuiiher, 
by  pointing  out  that  a  great  part  of  the  effects  of  nature  are 
regulated  by  laws  whose  unity,  ccmnection,  and  imlimited 
extent  of  action,  and  whose  necessity,  as  a  necessity  of  reason, 
as  the  unalterable  will  of  God,  are  all  manifested  by  a  pro- 
fbimd  and  penetrating  investigation.  AU  this  is  repeated  in 
the  influences  which  the  remaining  parts  of  science  exercise; 
although  it  would  be  difficult  to  fina  another  series  of  exam- 
pies  so  easy  to  survey,  but  this  one  series  will  partly  enlighten 
the  succeeding  examples. 

The  changes  of  the  weather  belong  to  those  events  in 
which  men  Imve  been  inclined  to  see  indications  of  a  humanly 
arbitrary,  I  might  almost  say  capricious,  sovereignty  of  the 
Divinity.  That  God  shoidd  bestow  rain  or  drought,  storm  or 
calm,  as  an  earthly  governor  dispenses  benefits  or  punish- 
ments, is  a  notion  still  held  by  many  people,  and  not  likely 
soon  to  disappear.  In  the  meanwhile,  as  we  advance  in  our 
knowledge  concerning  atmospheric  phenomena,  we  perceive 
that  they  proceed  according  to  the  laws  of  nature,  which 
are  of  universal  validity;  heat  cannot  increase  to  an  mi- 
nsual  degree  in  one  place,  without  diminishing  in  another; 
the  direction  the  wind  takes  in  one  country  depends  upon 
what  takes  place  in  all  the  other  parts  of  the  world: 
the  same  change  which  causes  a  drought  in  one  comitry 
bestows  a  superfluity  of  rain  upon  another.  The  more  per- 
fectly the  universal  validity  of  the  laws  which  regulate  these 
occurrences  is  seen,  and  the  knowledge  of  it  is  spread,  the 
sooner  will  that  superstitious  opinion  disappear  of  an  arbi- 
trary distribution  of  such  natural  effects,  which  is  so  fer 
beneath  the  conception  of  an  Almighty  power.  Among  the 
superstitious  notions  of  this  kind,  held  at  different  times,  the 
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idea  that  God  expressed  his  anger  in  thunder  and  lightning, 
pras  most  strongly  advocated.  The  discovery  of  the  electrical 
oatare  of  lightning,  and  particularly  of  the  lightning  con- 
ductor, most  completely  annihilated  this  iBuperstition,  although 
in  some  ways  but  slowly ;  for  thought,  like  electricity,  only 
moves  with  the  rapidity  of  lightning,  under  a  good  conductor ; 
but  as  the  conducting  effect  of  the  lightning  conductor  became 
Tisibly  apparent  to  the  dull  multitude,  now  here  and  now 
there,  their  prejudices  against  it  were  necessarily  shaken* 
In  one  of  the  cases  mentioned  at  p.  75,  the  event  worked 
like  a  miracle  upon  the  people,  and  we  repeat  it — ^Lightning, 
vhose  path  is  controlled  by  a  conductor,  has  destroyed  many 
prejudices. 

I  have  cited  this  well-known  example  that  you  may  remark 
how  the  enlightening  influence  by  which  science  disperses  su- 
perstition, often  acts  with  considerable  and  sensible  force,  but 
seldom  so  powerfully  as  in  this  instance,  although  practice  and 
experiments  always  speak  with  energy.     I  will  bring  forward 
some  more  proofs :    let  us  carry  ourselves  back  into  the 
beginning  of  the  seventeenth  century.     At  a  certain  place  in 
France,^  there  fell  a  shower  of  blood.     Some  monks  imme- 
diately began  to  interpret  this  event  as  a  dreadful  sign  of 
diyine  vengeance ;  but  a  naturalist  [Peirescl  showed  that  the 
so-called  w>ps  of  blood  were  fotmd  in  places  which  were 
under  cover,  and  where,  consequently,  no  rain  cotdd  fall ;  and 
that  it  was  caused  by  a  swarm  of  insects.     It  is  well  known 
that  we  have  often  been  misled  by  other  phenomena  to  hold 
similar  opinions;  for  instance,  we  have  mi^aken  a  kind  of  red 
moss,  after  it  had  been  washed  and  swelled  by  the  rain,  for  the 
production  of  a  shower  of  blood ;  an  error  which  was  like- 
wise rectified  by  naturalists.     The  stone-rain,  as  it  is  called, 
has  also,  of  course,  occasioned  superstitious  ideas.     Science 
has  not  indeed  given  us  all  the  desirable  explanations  about 
it,  but  has  yet  done  sufficient  to  withdraw  it  from  superstition, 
while  she  points  out  some  of  the  laws  which  that  phenomenon 
obeys,  and  has  instructed  us  that  nearly  all  the  meteoric 
iitones   are   composed  of   the  same   chemical  components. 
lUuch  of  the  power  of  science  is  displayed  in  the  various 
hrts  of  trade,  and  she  thus  greatly  contributes  to  remove  many 
iuperstitious  opinions,  and  (what  is  still  more  important)  to 
i^ead  and  to  strengthen  the  habit  of  reflection.     How  very 
*  Near  Aix,  in  Provence,  in  1608.— Tr. 
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common  superstition  was  among  miners !     Their  oociipation& 
led  to  so  much  that  was  mystical,  dark,  and  ^Langeroiis  ia 
itself,  that  superstition  could  easily  take  possession  of  them. 
Without  denying  that  a  great  deal  of  superstition  was  always 
retained,  particidarly  among  the  imeducatcd,  who  only  he^d 
isolated  results  of  science,  and  those  indeed  through  various 
mediums;   yet  the  light  which  science   gradually  kindled 
concerning  the  interior  structure  of  moimtains,  and  all  the 
different  departments  of  mineralogy,  spreads  an  important 
knowledge  whidi  is  hostile  to  every  kind  of  superstition, 
particularly  among  those  who  are   not  of  the  yery  lowest 
degree  of  civilization.    But  the  discoveries  in  science  must 
have  thrown  a  faint  light,  even  on  these.     Among  other 
things,  a  belief  formerly  prevailed  among  miners  that  evil 
spirits  threw  them  down  and  suffocated  them,  in  the  mioies; 
or,  that  they  produced  the  phenomenon  of  explosive  and  de- 
stroying gas.     Science  has  powerfully  counteracted  this  early 
dread  of  evil  spirits,  by  the  propagaticm  of  the  knowledge  <^ 
explosive   gas,  and  of  the  different  kinds  of  air  that  are 
noxious  to  breathe ;  and  still  more,  by  protecting  tjie  mii^f 
with  the  Safety  Lamp.     However  imperfect  may  be   our 
acquaintance  with  the  nature  of  fermentation,  yet  the  know- 
ledge which  we  have  acquired  concerning  Nature's  laws,  which 
are  there  at  work,  has  destr<^ed  many  mysteries,  and  has  beea 
very  advantageous  to  the  purpose  for  which  it  is  applied.     Oa 
that  account  this  knowledge  has  been  almost  necessarily 
received  by  distillers,  brewers,  &c.,  &c.,  many  of  whom  have 
only  been  induced  to  acquire  some  sci^itific  knowledge,  in 
the  hopes  of  self-advantage :  but  besides  the  thought  which 
this  study  induced,  and  which  appears  the  principal  object] 
many  different  superstitious  notions  were  at  the  same  timi 
also  destroyed.     I  remember,  in  my  childhood,  some  pec^li 
who  were  distillers,  and  who  had  experienced  many  misfoo 
tunes  in  their  business,  attributed  them  to  the   power  a 
witchcraft,  and  they  even  threw  su^icion  upon  certain  indi 
viduals.     In  the  present  day,  since  we  have  become  familial 
through  scieoce,  with  the  laws  of  fermentation,  and  that  w| 
possess  also  comprehensive  directions  on  the  manner  of  pro 
ceeding,   which  is  rendered  necessary  by  the  occurrence  0 
different  circumstances,  we  shall  in  most  cases  escape  sw 
mischances,  and  where  they  happen,  discover  the  rea 
of  them.     It  was  formerly  believed  that  basilisks  existed 


THEIB  BELATIOK  TO  NJLTUBiX  SCIENCE.  S3 

edlars  whicli  had  been  long  closed : — ^they  were  invisible,  bnt 
their  look  killed  wboever  it  fell  upon.  Since  it  is  becone 
more  generally  known  that  fermentation  is  produced  by  a 
lUHdoos  air,  whose  weight  causes  it  to  accumulate  in  low 
{daces,  we  recognize  the  destrudiFe  agent  and  drive  it  away 
hy  means  of  fresh  air.  In  our  days  the  various  applications 
of  the  steam  ^igine  to  so  many  trades,  in  navigation,  and  in 
railway  comnumication,  has  led  people  in  general,  and  parti- 
cularly men  in  business,  to  much  reflection.  The  num^roiis 
other  machines,  whieh  oiten  ^p&ciorm  the  most  skilful  works, 
mast  have  had  an  equal  effect.  The  Electric  Telegraph  has 
attracted  people's  attention,  even  in  those  coimtries  where 
it  is  only  known  by  name.  These  numerous  discoveries, 
among  other  effects  which  they  have  accomplished,  have 
brought  man  to  the  knowledge  that  the  most  w<mderful  things 
may  be  {produced  by  using  our  reasoning  faculties  ;  but  the«e 
great  undertakings  have  not  alone  contributed  to  the  mental 
developement  of  the  human  race;  there  is  hardly* any  branch 
of  traffic  which  it  has  not  seized  upon,  and  roused  to  r^ec- 
tion.  This  awakened  spirit  of  reflection  is  nearly  allied  to 
ike  spirit  of  inquiry,  which  is  developed  by  science,  on  which, 
fifom  its  b^ieflcial  results,  we  must  lay  peculiar  stress  in 
reference  to  the  extirpation  of  superstition. 

Science  is  generally  able  to  rdfute  the  superstitions  ideas 
which  are  c(mnected  with  nature,  but  more  particularly  those 
which  rest  upon  a  mistaken  conception  of  an  actual  existing 
object :  it  stands^  however,  in  a  totally  diff^ent  relation  to  thoae 
objects  which  have  no  foundation  in  nature.  The  spirit  of 
inquiry,  awakened  by  science,  and  the  method  of  inquiry  will 
destroy  the  former,  but  the  latter  is  always  more  difficult  to 
extirpate.  An  instance  of  the  false  idea  we  have  just  men- 
tioned,  is  the  supposed  danger  of  thirteen  people  sitting  at 
taUe.  The  remark  that  thirteen  people  were  assembled  at  the 
Last  Supper,  does  not  give  the  least  ground  for  the  foundation 
of  such  an  idea.  Many  a  person  refers  to  his  own  experience, 
but  if  he  is  asked  what  it  was,  it  only  consists  in  this,  that  after 
he  had  cmce  sat  at  table  where  there  were  thirteen  people,  oae 
ofthe  guests  died  within  the  year.  But  what  does  this  expe- 
lienee  intimate  ?  Even  if  it  liad  occurred  to  him.  more  than 
once,  the  spirit  oi  investigation  would  not  recognize  it  as  a 
proof.  It  would  say,  that  the  single  experience  of  one  indi- 
Tidoal,  in  an  a&ir  of  such  importance,  cannot  be  granted  as 

o  2 
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a  proof:  it  is  necessary  to  learn  the  experience  of  many  people, 
after  several  years'  nninterrupted  recorded  proofs,  of  the 
number  of  guests  at  various  tables  in  different  societies,  and 
the  number  of  those  who  died  during  those  years ;  by  that 
means  a  mediimi  would  be  gained,  which  would  show  that 
the  more  numerous  the  guests  had  been,  the  larger  pro- 
portion of  them  would  have  died  within  a  certain  space  of 
time.     But  he  who  truly  comprehends  the  laws  of  natuic 
will  not  require  this  decision,  since  he  knows  that  the  opinion 
under  consideration  does  not  at  all  coincide  with  nature's  laws. 
But  I  hear  many  a  clever  man,  who  is  in  other  respects 
educated,  say  *^  I  will  not  exactly  maintain  that  the  fear  of 
sitting  thirteen  at  table  is  well  founded,  but  my  imagination 
is  so  absorbed  with  this  notion,  that  I  may  be  allowed  to 
retain  this  harmless  error."     Whereas  others  remark,  *'  this  is 
a  very  different  thing ;  we  must  suffer  this  peculiarity  in  others, 
but  should  any  one  suffer  it  in  himself?''     Would  it  not  be 
better  to  summon  his  irrational  fear  before  the  judgment- 
seat  of  his  own  sound  reason,  and  to  condenm  it  to  death? 
The  error  is  trifling  enough  in  itself;  but  the  power  which  is 
conceded  to  such  a  false  notion,  favours  a  pernicious  dispo- 
sition of  the  mind.     If  we  discovered  that  we  had  a  dis^ 
in  our  body,  which  we  were  able  to  subdue,  we  should  cer- 
tainly do  so ;  but  is  not  every  superstitious  idea  equally  a 
disease  of  our  minds ;  and  shoidd  we  not  endeavour  to  subdue 
this  ?    What  has  been  here  said  of  a  single  case,  maybe 
easily  applied  to  many  others.  We  will  not  stop  to  go  through 
them ;  aU  that  we  could  say  of  one  more  than  another,  would 
little  increase  the  effect.     The  scattered  remnants  of  super- 
stition will  only  gradually  lose  their  power  over  the  imagini^ 
tion  by  means  of  the  spirit  of  inquiry,  for  the  constantly 
increasing  application  of  science  is  even  distributed  over  that 
which  does  not  properly  belong  to  her,  but  only  comes  in 
contact  with  her  in  her  various  applications  to  human  life. 
But  this  effect  cannot  be  compared  to  that  which  is  derived 
from  a  proper  study  of  science.     It  developes  in  the  mind  of 
man  an  entirely  different  inner  world,  not  merely  something 
which  is  simply  received  and  stored  up  in  the  memory,  but  as 
a  constantly  renewing  existence,  in  which  he  recognizes  an 
all-comprehensive  working  of  the  eternally  living  reason. 
Here,  therefore,  no  room  is  left  for  superstition  to  enter. 

Perhaps  it  will  be  now  objected,  that  individual  naturalists 
have  not  been  entirely  free  from  superstition.    We  may  of 
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course,  with  justice  reject  every  example  which  has  no  particular 
reference  to  the  development  of  natural  science;  for,  although 
forming  ojie  whole,  still  it  is  subdivided  into  different  parts, 
which  could  not  be  developed  with  equal  rapidity.  It  is  true, 
that  all  these  subordinate  parts  of  science,  from  the  very 
beginning  operated  against  superstition ;  but  ibr  a  long  time 
lias  could  only  succeed  in  certain  directions,  whilst  science  in 
other  parts  continued  to  advance  along  with  superstition. 
Astronomy,  that  department  of  science  which,  when  the 
hmnan  race  had  hardly  emerged  from  in&ncy,  dispelled  so 
many  superstitious  ideas,  was  not  able,  for  many  centuries, 
to  £nee  itself  from  the  follies  of  astrology ;  indeed  the  adhe- 
rents of  this  folly  were  only  able  to  throw  it  off  entirely 
when  Newton  appeared,  and  the  laws  of  the  heavenly  move- 
ments being  all  proved  to  be  connected  with  one  another, 
it  was  found  impossible  to  combine  them  with  the  supersti- 
tious notions  that  formerly  prevailed.  The  example  of  astro- 
nomy will  suffice  for  the  justification  of  similar  objections,  in 
rektion  to  the  other  branches  of  science.  It  would  be 
more  injurious  to  our  opinions,  if  examples  could  be  brought 
forward  of  men  who  had  acqidred  a  great  deal  of  knowle^^ 
in  a  highly  developed  branch  of  science,  and  yet  were  not 
free  from  superstition.  I  am  uncert£iin  whether  such  examples 
can  be  pointed  out,  but  I  believe  it  is  possible.  Perhaps  its 
effect  may  be  lessened  by  the  remark,  that  human  nature  is 
apt  to  be  inconsistent  in  the  course  of  its  ideas ;  but  in  most 
cases,  and  perhaps  in  all,  it  will  be  found  that  no  one  can  be 
superstitious  in  any  department  of  which  he  has  a  profound 
knowledge,  assuming  that  he  is  profoundly  versed  in  this 
department.  Yet  it  might  happen,  that  even  he  who 
has  acquired  a  considerable  proficiency  in  a  particular 
branch  has  worked  it  out  in  such  a  one-sided  manner,  that 
he  cannot  bring  himself  to  believe  that  nature  everywhere 
obeys  as  stringent  laws,  as  in  that  particular  province 
with'  which  he  is  best  acquainted.  I,  therefore,  think  it 
impossible,  that  any  one  in  possession  of  our  present  know- 
ledge of  asttonomy  could  have  the  slightest  tinge  of  super- 
stition with  regard  to  the  heavenly  movements;  on  the  other 
hand  I  should  not  deny  it  as  absolutely  impossible,  though  I 
should  consider  it  very  doubtful,  if  I  heard  any  one  say,  that 
an  able  astronomer  fostered  superstitious  ideas  upon  subjects 
^ch  were  foreign  to  his  sciences.  But  perhaps  I  am  wrong 
to  admit  so  unreasonable  an  objection. 
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&, — The  influence  af  Natural  Science  when  opposed  to 
SuperatUion, 

We  have  seen  how  science  in  the  course  of  its  development 
causes  infidelity.  We  particularly  dwelt  on  the  consideratioiL 
how  in  those  numerous  instances  where  ideas  and  opinioas 
have  been  refuted  which  we  were  accuatomed  to  connect  with 
the  most  sacred  convictions  of  man,  they  have  been  frequently 
shaken  and  even  destroyed  by  science.  It  is  easy  to  perceive 
that  science  herself  operates  against  the  doubt  and  the  arro- 
gant rejection  of  profound  truths,  which  she  herself  has 
imintentionaUy  called  forth;  for  while  she  is  always  con- 
tinuing to  piurify  and  exphun  knowledge,  she  will  destroy 
many  a  false  argument  which  originates  in  a  less  perfect 
knowledge;  she  refutes  and  rectifies  her  own  errors,  ezer- 
ciung  the  spirit  of  investigation,  and  separating  the  true  £xnn 
the  fidse  -^  and  while  she  allows  us  to  feel  how  easily  we  may 
err,  she  teaches  us  a  salutary  distrust  of  our  own  judgment 

ii  we  only  intended  to  treat  of  the  somewhat  casual  eor 
couragement  which  infidelity  receives  from,  science,  our 
i^pology  has  already  been  given ;  but  science,  from  an  effort 
peculiar  to  its  nature,  has  awakened  a  dangerous  idea  amolig 
many  peo|^,  which,  if  pursued  in  a  one-«ided  manner,  might 
lead  to  atheism,  nainely : — ^while  she  points  out  that  all  the 
(^peratictns  of  Nature  are  subject  to  laws,  and  that  these  kws 
are  necessary,  invariable,  and  eternal,  she  has  caused  many 
pec^le  to  believe  that  this  necessity,  which  pervades  everything, 
is  a  blind  neeessity  which,  belonging  also  to  Nature  herself, 
precedes  all  reason,  and  should  therefore  be  independ^t  of 
it.  This  way  of  comprehending  things  pre-supposes  inani^ 
mate  matter  to  be  the  fomidation  of  all  existence,  which  has 
been  from  eternity,  and  which  possesses  certain  necessazy 
properties:  all  that  we  denominate  the  spritual,  has  been 
produced  from  its  equally  necessary  mode  of  acting;  and 
even  our  power  of  thinking  is  only  the  result  of  the  pro- 
per tic?  s  awd  movements  of  portions  of  matter.  Every  <me 
feela  how  unsatisfactory  is  this  way  of  comprehending  things, 
and  would  dread  the  effects  of  science,  if  this  were  all  it 
led  to. 

The  best  answer  to  this  is  the  weE-known  truth  that  an. 
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opposite  idea  has  been  held  by  most  of  the  laboiirers  in 
sci^K^,  since  they  point  out  in  Nature  ^e  most  admirable 
foQndati(ms  for  rational  intentions,  so  that  we  are  accustomed 
from  the  wise  arrangements  of  Nature  to  obtain  a  proof  of  its 
origin  in  all-powerful  reason.  This  would  suffice,  if  we  only 
required  a  superfieiid  apology ;  but  in  that  case,  not  to  men- 
tion that  we  should  leave  the  matter  with  that  discontented 
feeling  which  is  caused  when  two  antitheses  remain  irrecon- 
ciled,  we  shoxdd  also  leave  an  important  accusation  untouched. 
As  science  advances  she  always  leads  to  a  more  perfect 
discovery  of  the  laws  of  nature ;  and  at  each  step  ^ews  us 
th^r  more  intimate  connection  with  one  another,  so  that  the 
necessity  of  all  that  happens  becomes  more  and  more  evident. 
It  may  be  objected  on  the  other  hand  that  the  wisdom  of  the 
contrivance  is  likewise  always  more  perfectly  recognized; 
bat  the  irreconciled  point  of  dispute  faces  us  with  stUl  m<»re 
urgent  summons,  in  all  its  restlessness,  doubts,  and  possibili- 
ties of  infidelity.  We  will  therefore  bring  forward  the  truths 
of  science  which  may  best  explain  the  matter. 

Without  regarding  what  we  learn  from  science  relating  to 
Ihe  designs  of  Nature,  and  to  the  wisdom  revealed  in  the  attain- 
ment of  these  designs,  we  are  led,  by  observing  the  com-  • 
plete  necessity  of  the  laws  of  Nature,  to  the  conviction  that 
Nature  must  be  a  contrivance  of  Reason.  Science  namely 
reja-esents  the  laws  of  Nature  to  be  laws  of  Reason,  which 
however,  our  reason,  restrained  within  various  limits,  would 
not  have  discovered  without  the  assistance  of  Nature ;  but  with 
this  assistance,  actually  finds  it  out.  The  result  of  all  our 
observations  on  the  laws  of  Nature  is,  that  they  altogether 
form  an  endless  unity  of  Reason.  The  necessity  is  there, 
hot  it  appears  as  a  necessity  of  Reason.  But  if  it  were  still 
objected,  that  this  necessity  of  Reason  is  also  a  necessity  of 
Nature,  and  that  our  whole  spiritual  being  is  her  work,  and 
that  therefore  it  must  conform  with  Nature,  we  should  th&a: 
\ie  able  to  answer,  that  this  ^either  can  nor  i^ould  be  denied; 
hat  that  it  is  no  objection,  because  necessity  ceases  to  be  a 
blind  fetality,  if  it  is  recognized  as  a  necessity  of  Reason 
in  that  sense  of  the  word,  where  it  not  only  indicates  what 
naist  necessarily  be  admitted  by  our  reason,  but  that  it  is 
conformable  and  necessary  to  that  reason  from  whicb  all  the 
laws  of  Nature  spring.  But  this  answer  will  not  be  suffi- 
cient so  long  as  people  coninder  matter  to  be  the  fo«ikdatiozk 
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of  everything  in  Nature,  and  not  merely  as  a  part  of  li^r 
essence.  It  is  one  of  the  earliest,  we  may  say,  the  original 
prejudices  of  the  human  race  to  seek  for  the  simple  and  the 
invariable  as  such  in  the  material:  certainly  a  very  little  re- 
flection was  necessary  to  shew  that  all  bodies  are  perishable ; 
but  then  we  only  regarded  matter.  It  is  true,  in  all  our  ex- 
perience, it  seems  imperishable;  but  let  it  be  observed,  it 
is  not  the  various  and  dissimilar  materials,  but  that  ponderable 
something  occupying  space,  which  is  common  to  all  matter ; 
in  other  words,  the  matter  which  is  miiversal  in  all  bodies. 
According  to  the  earliest  system,  matter  was  supposed  to  con- 
sist of  extremely  small  bodies,  of  imequal  size  and  form,  but  of 
extreme  hardness:  this  idea  certainly foimd  a  ready  acceptance 
in  science,  but  it  does  not  belong  to  it;  we  have  indeed  no 
knowledge  of  matter  but  from  its  acting  power,  and  from  the 
laws  of  Nature,  by  means  of  which  it  operates.  If  we  investi- 
gate the  peculiarities  to  which  matter  is  subject  in  each  individual 
body,  we  perceive  that  these  peculiarities  rest  upon  laws  of 
Nature,  by  which  laws  the  ejSects  are  produced.  Our  investi- 
gation is  indeed  arrested  before  certain  materials,  which,  for 
the  present,  we  must  consider  simple  elements ;  but  science 
leaves  no  doubt  that  this  is  a  mere  passing  idea.  We  may 
perhaps  hit  on  some  peculiar  materials^  which  may  be  reaUy 
acknowledged  as  the  frmdamentnl  elements  of  matter,  but 
even  then  our  only  power  of  distinguishing  them,  is  by  the  laws 
of  their  action.  In  short,  matter  is  not  an  inanimate  exist- 
ence, but  an  expression  of  activity,  by  which  all  the  pervading 
laws  of  Nature  are  determined  and  restrained.  The  principle 
of  action  and  the  order  in  existence  are  not,  therefore,  two 
distinct  objects,  but  one  living,  constantly  creating,  and  regu- 
lating totality  of  Eeason,  an  eternal  living  Eeason,  which  is, 
God!* 

But  does  not  all  this  necessity  exclude  the  idea  of  design 
and  wisdom?  By  no  means,  if  we  only  remember  the  im- 
mense distance  which  exists  between  infinitely  perfect  wisdom, 
and  that  of  all  finite  beings.  Even  in  the  exercise  of  human 
reason,  whether  on  a  machine,  on  the  government  of  a  state, 
.or  on  a  scientific  work,  we  shall  always  find  a  more  perfect 
harmony  in  the  parts,  the  juster  and  purer  are  our  concep- 
tions of  the  primary  idea.     We  often  discover  agreements 

*  The  whole  of  this  paragraph  should  be  compared  with  the  conyer- 
sation  entitled  the  Spiritual  in  the  Material. 
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^niuch  only  owe  their  origin  to  the  consistent  application 
of  the  primary  idea,  as  if  different  dispositions  had  heen 
formed  for  their  production,   although  they  really  sf>ring 
from  the  peculiar  harmony  of  reason;  but  every  individual 
expression  of  reason,  that  is  to  say  imlimited  reason,  is  a 
result  of  the  peculiar  nature  of  reason,  and  therefore  is  at 
once  the  means  and  the  end.     We  can  only  exemplify  this 
imperfectly  by  instances,  though  at  the  same  time,  these  are 
not  entirely  useless,  if  the  meaning  is  properly  appropriated 
and  applied.     As  a  mental  experiment,  let  us  imagine  that 
everything  we  know  concerning  the  form  of  a  sphere  was 
still  unknown,  and  that  an  artist  endeavoured  to  discover  a 
form  that  should  appear  alike  on  all  sides,  that  should  balance 
itself  if  placed  upon  a  horizontal  surface,  should  have  a  sur- 
face which  would  inclose  a  greater  space  than  any  other 
form  of  the  same  size:   what  an  extraordinary  depth  and 
variety  of  thought  it  would  require !  But  he,  on  the  other  hand, 
who  starts  from  the  principle  of  this  form,  viz.  that  of  a  space 
whose  surface  is  everywhere  equally  distant  from  a  centre, 
will  find  &r  more  beautifrd  and  remarkable  properties  from 
the  necessary  development  of  this  idea,  while  a  mere  endea- 
vour after  this  end,  without  a  previous  knowledge,  would 
either  never  be  successful  or  only  by  a  circuitous  means.   Let 
us  now  turn  to  Nature  herself;  but  let  us  only  bear  in  mind 
in  the  idea  of  the  imiverse,  that  precaution  by  which,  in  the 
endless  variety  of  existing  beings  and  life,  one  object  is  never 
allowed  to  interfere  with  another;  how  can  we  conceive  a  wiser 
design,  than  the  distribution  of  the  whole  mass  of  the  universe 
into  innumerable  habitable  spheres,  each  possessing  its  pecu- 
liar days  and  seasons,  containing  degrees  of  heat,  density,  &c. 
&c.  ?   How  could  we  imagine  anything  better  than  the  arrange- 
ment, by  which  a  large  proportion  of  these  spheres  derive  light 
and  heat  from  one  sun,  and  whose  periodic£d  days  and  seasons 
are  determined  by  the  revolution  of  each  round  its  own 
axis,  and  by  their  several  orbits   around   the  sun?     But 
all  these  and  many  other  designs  connected  with  it,   are 
the  necessary  result  of  those  laws,  by  which  the  parts  of 
matter,  and,  motion,  and  attraction  are  directed.     Viewed 
in  a  finite  light,  the  end  and  the  means  are  separate ;   in  the 
reality  and  as  a  whole,  they  are  one.     If  we  now  turn  our 
attention  to  our  own  world,   we  see  the  most  beneficent 
arrangement,  such  as  the  alternation  of  days  and  seasons. 
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produced  from  the  comprehensive  and  neceesaiy  lawi  6L 
Nature.  If^  (m  the  one  hand,  we  regard  the  beneficial  eflects 
which  are  produced  by  the  movement  of  the  sea,  by  the  ebb 
and  flow  of  the  tide,  we  must,  on  the  other  hand,  recognize 
tiiat  they  necessarily  sprii^  from  the  same  general  laws.  If 
we  bestow  praises  on  the  vicissitudes  and  equalization  of  heat, 
which  are  caused  by  various  currents  of  air  across  different 
tracts  of  country,  we  shall  again  discover  that  they  are  con- 
sequences of  the  general  laws  in  connection  with  ^e  expan- 
sive power  of  heat.  Let  us  now  enlarge  the  idea  from  these 
examples  to  its  utmost  extent,  we  shall  then  see  that  the  behef 
in  the  ends  which  Nature  has  in  view,  does  not  exclude 
necessity;  and,  again,  necessity  does  not  exclude  these  ends; 
but  as  the  poet  says, — ^^  The  means  and  end  embrace  eadi 
other  in  reason.'* 
Thus  true  science  excludes  infidelity  as  well  as  superstition. 
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The  essential  Unify  of  Intdligence  throughout  the  Umnerse, 

The  first  chapter  contains  the  substance  of  an  addren  I  cfeUTered  at  the 
Scientific  Meeting  at  Kiel  in  1846,  and  which  I  shortly  afterwards  added 
in  German  to  the  report  of  the  meetings  of  the  Assembly.  Although  this 
treatise  first  appeared  in  the  German  language,  it  was  neyertheless  origi- 
Daily  Danish,  and  I  had  already  communicate  it  verbally  to  many  Danish 
auditors  in  1845>  at  a  meeting  of  the  SocKty  for  the  diffusion  of  Natural 
Sekuoe.  The  present  paper  howerer  is  not  a  mere  r^rint  of  Ae  abore- 
mentioited  report ;  it  has  received  mimy  improyements,  and  hat  been  much 
attended.    Th&  succeeding  chapters  were  written  very  lately. 

The  object  for  which  I  request  your  attention,  namely,  an 
enquiry  into  the  essential  unity  of  the  Understanding  Faculty 
throughout  the  universe,  does  not  at  first  appear  to  belong  to 
natural  science ;  but  on  a  nearer  view,  we  peroeiTe  that  it 
Ofo^t  to  be  associated  with  it.  Nature  is  not  (Mily  material,^ 
it  is  pervaded  and  governed  by  the  soul,  as  is  expressed  by  . 
the  eternal  harmcmy  ctf  her  laws ;  our  body  is  clearly  one  ii 
the  objects  of  natural  science,  yet  it  contains  all  the  organs 
of  onr  understanding.  Science  has  taught  us  much  about 
tiie  organs  of  our  senses,  and  is  continually  making  farther 
adyances  in  this  direction ;  but  she  does  not  rest  within  these 
limits,  she  penetrates  into  the  structure  and  arrangementr  of 
the  nervous  system,  and  still  has  the  task  before  her,  of  en- 
quiring into  tiie  conneetion  between  t^ese  organs  and  our 
&euhies; — a  problem,  which  science  has  hithi^rto  but  Httle 
contributed  to  solve,  though  she  has  given  us  soma  important 
lunts,  and  towards  whidi  her  effc»:ts  are  eontiniially  turned. 
We  shall  feel  how  important  this  enquiry  is  to  our  whole 
ifivestigaiion,  if  we  consider  how  an  imperfection  in  the  organ 
of  the  imderstanding  confuses  a  man's  comprehension  of  the 
world,  and  indeed  all  his  ideas  of  human  and  divine  objects. 

While  it  is  proved  by  Science  that  the  laws  by  which  our 
earth  a&d  all  its  inhabitants  are  guided,  are  also  adapted  to 
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other  planets,  her  enquiries  extend  to  the  inhabitants  of  the 
whole  universe.  Many  of  the  learned  reject  these  enquiries 
vith  scorn,  because  they  cannot  be  proved  with  mathemati- 
cal certainty ;  but  when  we  consider  the  insecurity  of  the 
early  steps  in  every  branch  of  science,  and  that  if  we  despised 
the  first  beginnings,  we  should  never  reach  perfection,  it 
seems  to  me  that  it  would  be  of  use  to  the  cause  of  science, 
that  we  should  try  our  powers  in  researches  of  this  kind, 
only  endeavouring  to  keep  as  near  as  possible  to  that  which 
has  been  already  proved,  and  distinguishing  between  the 
imcertain  and  the  certain. 

This  enquiry  may  have  the  appearance  of  soaring  into  the 
region  of  metaphysics,  but  it  will  be  shown  in  the  sequel  that 
it  remains  within  the  bounds  of  Natural  Science,  and  does 
not  attempt  to  discover  the  origin  of  all  knowledge.  The 
philosopher  may  regard  this  inquiry  in  the  same  light  as  he 
would  tiiose  of  the  physiologist  on  the  organs  of  sense ;  the 
efforts  of  the  naturalist  in  the  promotion  of  his  own  science 
at  the  same  time  prepares  experimental  matter  for  the  use  of 
the  philosopher. 

I  hope  that  when  I  assert  this  essential  unity  of  the  under- 
standing faculty  throughout  the  universe,  that  no  more  will 
be  understood  by  this  than  is  warranted  by  the  expression ; 
-  and  that  it  may  be  distinctly  seen  that  unity  of  essence  does 
not  exclude  the  greatest  variety  in  the  forms  of  existence. 
We  need  only  look  round  our  own  inhabited  planet,  and  we 
shall  discover  most  striking  examples  of  the  imity  of  essence 
amidst  the  greatest  variety.  What  different  forms,  for  in- 
stance, exist  in  the  organs  of  breathing  among  different 
classes  of  animals !  [lungs,  gills,  tracheaB.]  How  different 
again  are  the  organs  of  motion !  [arms,  fore-feet,  wings,  fins.] 
Equally  dissimilar  are  the  organs  of  hearing,  so  strikingly 
exempHfied  in  the  Mammalia  and  fishes,  that  only  an  ex- 
perienced observer  can  detect  the  same  intention  and  an 
essential  resemblance  in  the  means  supplied  by  nature.  It  is 
hardly  necessary  to  mention  that  there  must  be  an  infinitely 
greater  variety  on  the  other  planets ;  indeed,  there  possibly 
may  exist  mediums  of  imderstanding  there,  which  we  are 
ignorant  of  here. 

I  must  apologise  for  one  more  warning.  In  the  following 
pages,  I  am  going  to  prove  in  some  deteil,  that  the  laws  of 
nature  hold  good  throughout  the  universe.    This  universality 
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has  been  presupposed  by  all  who  have  entered  on  physical 
researches,  and  assuredly  with  justice ;  for  in  the  connection 
and  results  of  their  discoveries,  this  is  sufficiently  proved. 
It  is  not  these  enquirers  that  I  here  endeavour  to  convince ; 
I  rather  beg  their  indulgence ;  but  I  address  those,  of  whom 
there  are  many,  whose  contemplation  of  nature  has  not  per- 
fectly convinced  them  of  this  truth.  I  abo  perceive  that  I 
might  have  included  this,  and  the  rest  of  my  communication, 
in  very  few  words ;  but  I  thought  it  better  to  approach  tiie 
subject  by  a  more  explanatory  discourse. 

I  shall  present  my  ideas  in  the  form  of  examples ;  but  I 
shaU  endeavour  so  to  select  them,  that  general  conclusions 
may  be  easily  derived  from  particular  instances.  We  will 
first  turn  our  attention  to  the  laws  of  motion,  and  convince 
ourselves  that  these  primary  laws  are  such  as  are  required  by 
our  power  of  understanding,  so  far  as  it  rightly  comprehends 
itself:  on  the  other  hand,  that  these  laws,  independently  o£ 
us,  are  obeyed  by  nature. 

We  know  that  the  straight  line  is  the  simplest ;  we  see 
this  at  once  when  we  consider  it  in  a  mental  point  of  view ; 
as  whether  we  imagine  a  straight  line  in  our  minds,  or  des- 
cribe it  visibly  to  our  senses,  it  is  always  associated  with  one 
miiform  imalterable  idea.  This  is  more  clearly  developed 
and  proved  by  mathematics.  Let  us  now  further  consider 
that  a  simple  force  must  produce  a  simple  motion,  and  we 
then  perceive  that  this  must  necessarily  be  the  first  law  of 
motion,  namely,  that  every  simple  impulse  must  produce  a 
rectilinear  motion ;  and  behold  nature  has  constantly  obeyed 
this  law,  long  before  man  discovered  it.  It  is  a  necessary 
law  of  reason,  that  what  is  without  will  is  incapable  in 
itself  of  determining  upon  any  change,  and  therefore  that  no 
motion  can  either  be  accelerated  or  diminished,  or  even  change 
its  direction,  without  the  intervention  of  new  effects :  in  other 
words  that  every  simple  motion  must  have  a  uniform  velocity 
and  be  in  one  direction.  This  is  so  manifest  to  the  reason, 
that  we  can  scarcely  believe  that  it  is  only  during  the  last 
century  that  it  has  been  clearly  developed.  But  in  pursuance 
of  this  law,  there  is  a  further  consequence,  namely,  that  each 
constantly  operating  force  every  moment  receives  a  fresh 
impulse  of  motion  equal  to  that  imparted  at  the  beginning, 
and  that  the  velocity  thus  produced  must  increase,  uniformly, 
80  that  the  velocity  acquired  at  any  time  must  stand  in  pro- 
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portion  to  the  time  elapsed  since  the  first  moment.  This 
simple  truth,  Tiewed  on  mathematical  principles,  led  to  the 
discovery  of  many  laws  which  were  hitiierto  concealed  fiom 
experience ;  but  which,  now  that  inquiry  had  been  started, 
readily  yielded  to  its  researches. 

By  the  application  of  these  truths,  we  arrived  at  the 
knowledge  that  every  curvilinear  motion  is  the  result  of 
compound  forces,  and  not  of  simple  ones.  That  all  active 
forces  vf^nch  diverge  from  one  point,  operate  in  planes  which 
have  a  given  relation  to  the  squares  of  the  distances ;  that 
their  power  therefore  must  stand  in  every  pcnnt  in  an  inverse 
proportion  to  these  squares,  is  a  very  simple  d^nand  of 
reason,  but  has  been  cmly  recently  adaiowledged. 

If  we  cannot  prove  satisfactorily  to  our  minds  that  uni- 
versal attraction  is  a  law  of  reason,  it  nevertheless  is  a  hct 
whose  incontrovertible  truth  must  be  acknowledged  by  reason, 
and  which  has  received  a  far  higher  application  from  the 
operation  of  the  law  of  the  inverted  squares  of  distances. 
By  the  ftirther  application  of  all  this  knowledge,  the  laws  of 
-central  motion  were  discovered ;  and  in  reference  to  those 
movements  by  which  all  bodies  in  conformity  with  tJie  laws 
of  universal  attraction  are  urged  towards  a  central  point,  it 
has  been  proved  that  the  paths  described  must  be  of  the  form 
known  by  the  name  of  conic  sections :  thus*we  are  convinced 
when  by  experiaice,  an  orbit  is  discovered,  that  it  must 
be  produced  by  a  force  which  follows  this  same  law.  All 
these  researches,  therefore,  prove  that  the  movements  of  the 
planets  are  governed  by  the  same  laws  as  those  of  a  projected 
body  on  the  suifece  of  our  globe. 

I  cannot  be  expected  now  to  develop  all  the  proo&  of 
what  I  have  just  communicated ;  such  ao  imdertakmg  would 
not  only  require  a  series  of  discourses,  but  would  be  super- 
fluous ;  as  every  one  who  has  studied  these  subjects  knows 
that  the  truths  to  which  I  have  alluded  with  such  brevity 
have  been  acquired  by  the  iminterrupted  efforts  of  profound 
thinkers  during  nearly  three  centuries.  I  may  therefore 
consider  this  great  scientiflc  fact  as  g^ierally  acknowledged, 
namely,  that  those  laws  which  have  been  discovered  by  the 
efforts  of  the  mind  when  matured  by  experienoe,  are  valid  for 
all  the  movements  of  the  heavenly  bodies. 

Let  us  now  endeavour  to  apply  this  to  our  present  purpose, 
and  to  show  that  the  uniyersal  yalidity  of  these  laws,  recog- 
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nized  by  reason,  also  compels  us  to  adopt  the  idea  of  the 
essential  similarity  of  tiie  understanding  &culty  throughout 
the  imiTerse. 

In  our  endeavours  to  gain  general  ideas,  I  fear  we  may  fail 
in  distinctness ;  and  we  will  ther^(»:e  now  turn  our  attrition 
to  some  one  planet,  and  we  shall  soon  see  that  the  particular 
features  which  we  there  notice  may  easily  be  comprehended 
under  general  known  laws.  We  will  make  an  imaginary 
eq)ieriment,  and  suppose  ourselves  placed  on  the  phmet 
Jupiter.  We  will  watch  the  transition  of  days  and  ni^ts,  and 
e^rieuce  the  various  seasons  as  on  our  own  planet,  only  with 
tke  difierence  of  the  durations  and  other  proportions.  These 
changes  arise  there,  as  here,  from  the  rotation  of  the  planet  an 
its  axis,  and  from  its  orbitual  motion  round  the  sun ;  both 
these  movements  aa?e  produced  by  the  same  simple  laws  which 
we  have  discovered  on  our  own  globe,  and  applied  to  the 
uniTerse.  We  shall  there  likewise  see  moons  which  obey 
the  same  laws  as  our  moon,  and  we  shall  also  be  able  to  com- 
prehend those  phenomena  by  the  same  powers  of  the  under- 
standing as  exist  on  our  planet.  Let  us  now  suppose  another 
ereature  placed  in  our  position,  differently  constituted  in  every 
respect,  but  possessing  the  same  consciousotess  of  natural 
impressions.  Such  a  being  might  differ  irom  us  in  the  form 
and  mode  of  his  perception ;  but  so  &r  as  the  harmonious 
laws  of  nature  are  rightly  appreciated,  his  understanding 
Acuity  must  agree  with  tiiese  laws,  and  consequently  with 
our  powers  of  Ihou^t.  K  his  understanding  did  not  aoeord 
with  the  laws  of  nature,  it  could  then  neither  be  guided  by 
reason  nor  truth,  but  would  be  irrational  and  false ;  an  ide«. 
which  is  as  irrecondleable  with  our  conc^tion  of  the  under- 
standing, as  the  gift  of  sight  would  be  with  blindness ;  and 
which  we  therefore  dismiss  at  the  first  glance,  but  will  after- 
wards more  thoroughly  refute  it  If  we  attempt  to  revarse 
the  case,  and  begin  to  doubt  whether  we  had  perhaps  com* 
prehended  things  wrongly,  while  the  inhabitants  of  other 
planets  were  correct;  or  that  they  are  equally  mistaken, 
though  in  a  different  manner;  we  reply  that  the  prophetical 
nature  of  the  mechanism  of  the  heavens  gives  us  confidence ; 
Sot  we  learn  from  it  to  foretell  the  most  various  events  in  the 
heavens  with  the  utmost  exactitude  and  security.  Putting 
aside  the  numerous  predictions  of  the  eclipses  of  the  sun  and 
moon,  and  the  particular  positions  which  the  planets  should 
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occupy  at  certain  fixed  periods, — ^predictions,  eacli  of  which 
would  astonish  us  if  we  were  not  so  accustomed  to  witness 
them, — we  will  only  call  to  mind  that  after  the  short  period 
of  four  years  during  which  observations  had  been  made  on 
Uranus  (a  planet  discovered  by  Sir  William  Herschel  in 
1781,)  it  was  calculated  that  it  required. eighty-four  years  to 
complete  its  course,  and  what  is  still  more  remarkable,  that 
Gauss,  from  the  observations  of  a  few  days,  accurately  calcu- 
lated the  orbit  of  Ceres,  and  that  her  position  was  actually 
found  by  the  result  of  his  calculations ;  that  Le  Yerrier,from 
the  apparent  irregularities  in  the  movements  of  Uranus,  dis- 
covered the  orbit  of  an  unknown  planet,  whose  position  he 
determined  on  a  particular  day.  Every  one  acquainted  with 
the  subject  knows  I  have  only  mentioned  here  but  very  few  of 
the  triumphs  of  astronomy,  merely  to  call  attention  to  the 
subject.  The  number  of  exactly  determined  and  fulfilled 
predictions  is  beyond  calculation.  They  must  spring  firom 
elementary  truths  of  unquestionable  authority ;  and  an  opposite 
opinion  could  not  accord  with  natural  phenomena,  and  con- 
sequently must  be  imtrue. 

Let  us  again  turn  our  thoughts  to  the  inhabitants  of  Jupiter. 
We  now  perceive  that  neither  the  course  of  the  sun,  the 
moon,  nor  tbe  stars,  nor  indeed  that  of  the  whole  imiverse, 
can  be  calculated  by  different  laws  from  those  which  we 
acknowledge;  that  consequently  they  cannot  comprehend 
their  movements  in  a  difierent  manner  from  ourselves.  The 
same  laws  which  they  have  discovered  in  the  study  of  the 
heavens,  they  will  find  again  on  the  surface  of  their  planet ;  from 
the  agreement  between  the  actual  movements  of  Jupiter's  moon 
with  those  previously  calculated  from  the  laws  of  nature,  it 
follows  with  mathematical  precision,  that  the  laws  of  gravity 
are  the  same  in  those  planets  as  in  our  own ;  as,  for  instance, 
here  all  bodies  fall  with  equal  velocity  in  a  vacuum,  so  it  must 
likewise  be  there,  only  allowing  for  a  difierent  measurement 
of  space.  It  necessarily  follows  that  the  projectile  movements 
there,  as  here,  describe  curved  lines  in  which  the  same  laws  are 
displayed,  and  it  is  equally  certain  that  the  laws  of  circular 
motion  must  be  the  same  there  as  here.  It  is  true  we  cannot 
support  all  these  conclusions  by  facts  derived  from  observa- 
tion, as  we  are  able  to  do  in  relation  to  the  heavenly  move- 
ments, but  this  is  not  requisite,  as  they  are  only  necessary 
consequences  of  already  ascertained  truths.    Yet  it  may  not 
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be  superfluous  to  verify  it  by  a  fact  drawn  from  experience. 
We  find  that  the  form  of  Jupiter  has  been  produced  by  the  same 
laws  as  those  which  govern  our  earth ;  we  know,  indeed,  that  the 
last  approaches  .the  form  of  a  perfect  sphere,  but  still  deviates 
£rom  it  to  a  certain  degree,  as  towards  the  equator  it  is  some- 
what larger  in  circimiference :  we  know  tW  this  deviation 
arises  from  the  rotation  of  the  earth  on  its  axis,  which  causes 
every  portion  to  be  carried  roimd  in  circles,  in  which  the 
centrifugal  force  of  the  parts  has  a  definite  relation  to  their 
distances  from  the  axis.  When,  therefore,  we  are  acquainted 
with  the  circumference  of  the  earth  as  well  as  its  diameter,  and 
the  period  of  its  rotation  on  its  axis,  we  are  able  to  calculate 
the  distance  which  the  centrifugal  force  every  second  would 
carry  each  individual  part  away  from  the  centre,  and  we  find 
that  at  the  equator  it  amounts  to  1 -289th  part  of  that  motion 
which  the  attraction  of  gravitation  towards  the  centre  endea- 
vours to  impart  to  it.  It  would  smrpass  my  limits  now  to 
mention  all  the  additional  considerations  wmch  have  caused 
the  earth  to  assume  its  present  form ;  it  is  sufficient  to  know 
that  aU  who  are  conversant  with  the  subject  have  agreed  in 
the  essential  points  of  the  calculations  they  have  hitherto 
severally  arrived  at,  and  that  this  again  has  been  confirmed 
in  all  essential  particulars,  by  measurements.  The  same  cal- 
culations may  be  applied  tp  the  other  planets, — for  instance^  to 
Jupiter.  This  planet  has  a  &r  greater  diameter,  a  swifter 
rotation,  and  the  gravity  on  its  surface  exceeds  that  of  our 
earth.  From  all  this  we  can  calculate  its  deviation  from  the 
spherical  form,  and  find  that  this  deviation  is  &r  more  con- 
siderable than  on  our  earth.  The  form  of  Jupiter  is  deter- 
mmed  by  astronomical  measurements  of  its  axis,  and  by  its 
diameter  at  the  equator,  to  be  in  exact  conformity  to  what 
had  been  previously  fixed  by  calculation.  From  the  researches 
on  our  own  planet  it  is  proved,  that  its  density  must  increase 
towards  the  centre ;  and  we  learn  by  calcidation  that  it  is 
the  same  with  Jupiter.  We  thus  perceive  that  the  natural 
laws  existing  on  the  earth  are  made  visible  to  us  on  the 
surface  and  in  the  substance  of  Jupiter. 

The  inhabitants  of  that  planet  therefore,  as  is  the  case  on 
our  own  globe,  may  apply  their  understanding  fectdty  with  as 
much  effect  on  what  most  nearly  surrounds  them,  as  on  the 
movements  of  the  heavenly  bodies.  This  similarity  by  no 
meaivs  excludes  great  differences ;  thus,  for  example,  we  may 
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calculate  that  the  weight  or  gravity  on  the  eur&ce  of  Jupiter 
is  two  and  a  half  times  greater  than  it  is  on  our  earth ;  that 
the  rapidity  of  descent  in  falling  bodies  in  vario^  pioig  of 
this  planet,  presents  greater  inequalities  thta  it  does  with  ns; 
and  that  its  density  is  far  less  than  that  of  our  globe.  But  all 
these  differences  have  been  produced  by  the  same  laws. 

Should  the  inhabitant  of  Jupiter  be  able  to  compr^end 
all  these  relative  conditions  exhibited  by  Nature,  he^must, 
indeed,  be  acquainted  with  her  laws.  He  may,  poesibly, 
have  a  clearer,  a  more  vivid,  and  a  more  comprehensive  know- 
ledge of  them  than  we  possess,  or,  on  the  other  hand,  a  fiir 
wed^er ;  but,  as  &r  as  he  recognizes  these  laws,  the  leal 
nature  of  his  understanding  must  be  similar  to  ovr  own.  A 
straight  line  must  to  him,  equally  appear  a  simple  motioD ;  tad 
a  curved  line,  on  the  odi^  hand,  the  prodttct  of  more  than 
one  force ;  the  same  mathematical  progression  must  equaHy 
give  him  the  idea  of  uniform  accelerated  velocity ;  to  him  the 
relation  between  Abscissse  and  Ordinates  in  curved  lines  is  the 
same  as  with  us,  as  for  example,  in  the  ellipse,  which  is  the 
primitive  form  of  planetary  motion,  or  in  tiie  parabola,  which 
bodies  describe  when  thrown  in  an  oblique  direction.  But  to 
comprehend  these  relative  conditions,  we  are  conscions  that 
there  must  be  an  exercise  of  reason  in  connection  with  1^ 
perceptions  of  the  senses.  If  difSer^itly  constituted  beings 
comprehend  these  same  truths,  they  equally  require  ^ 
employment  of  their  reasoning  powers ;  and  as  they  are  beings 
with  senses,  this  comprehension  must  not  only  rest  on  the 
operation  of  the  outward,  but  also  of  the  inner  senses:  in 
short,  every  comprehension  of  the  laws  of  Nature  is  an 
exercise  of  reason  on  a  sensational  basis.  You  will  meet 
with  a  sufficient  nimiber  of  examples  in  the  sequel  which  will 
make  this  more  distinct;  I  will  now  only  dwell  a  few 
moments  on  the  dissimilarities  which  may  occur  united  to 
these  similarities. 

I  know  that  many  will  be  inclined  to  reproadi  me  witii 
alluding  to  the  possibility  of  such  dissimilarities  ;  and  on  that 
account  I  will  meet  the  doubt  at  once,  though  I  will  after- 
wards treat  the  matter  with  greater  detail.  The  similarity 
which  I  have  placed  in  the  mathematical  comprehension  of 
the  subject  would  not  be  destroyed,  even  if  the  inhabitant  of 
Jupiter  had  a  power  of  calculation,  which  so  far  surpassed 
ours,  that  he  could  as  easily  comprehend  and  calculate  suns 
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of  ten  figures  as  we  do  those  of  two;  or  if  by  a  single  effort  of 
mind,  he  could  master  a  series,  which  would  give  us  infinite 
difi&culty  to  comprehend;  or,  in  an  equally  rapid  manner,  if 
he  should  be  able  to  comprehend  all  the  relations  in  a  conic 
section,  as  easily  as  we  perceive  the  similarity  of  all  the  radii 
of  a  circle;  stUl  the  conditions  of  the  mind  would  be  the 
same.  You  will  easily  perceive  that  all  this  may  be  applied 
to  thinldng,  which  is  quite  apart  from  mathematics. 

All  we  have  said  of  the  planet  Jupiter  may  be  applied 
with  equal  force  to  the  other  planets,  Uiough  some  of  them 
may  present  a  less  perfect,  others  a  more  complicated 
representation. 

Our  considerations  have  hitherto  kept  within  the  limits  of 
the  Solar  System,  we  must  now  extend  our  view  beyond  it. 
We  are  taught  by  our  researches  that  the  laws  we  have 
mentioned  reach  beyond  this  system,  and  the  presupposition 
of  their  universality  daily  receives  greater  confirmation ;  but 
if  it  is  true  that  they  are  throughout  the  universe  pre- 
sented to  the  comprehension  of  self-conscious  beings,  it 
necessarily  follows  that  this  fiiculty  must  in  its  nature  be 
everywhere  Nthe  same. 

Let  us  select  another  example  no  less  striking  and  universal 
in  its  operations ;  the  laws  and  effects  of  light.  Nature  and 
thought  again  meet  here  in  the  most  perfect  agreement; 
thought  matured  by  experience  now  anticipates  the  pheno- 
mena we  have  to  expect,  now  resolves  that  which  was 
unfiwreseen,  into  comprehensive  terms.  In  the  visible  operation 
of  light  we  again  encounter  the  straight  line.  All  which 
experience  teaches  of  the  effects  of  light  at  different  distances, 
of  the  magnitude  and  form  of  the  shadow  of  reflected  light,  may 
he  deduced  from  the  acknowledged  laws  of  reason,  and  are 
all  necessary  consequences  of  reason.  The  same  holds  good 
of  the  refraction  of  light,  its  solution  into  colours,  its  polariza- 
tion, interference,  &c.,  if  we  only  look  further  and  consider 
that  obscurities  still  remain  which  must  be  dispelled,  but 
which  do  not  prevent  us  from  recognizing  with  certainty  the 
essential  and  reasonable  connection  of  existing  laws.  It  is 
easy  to  believe  that  the  laws  of  light,  as  well  as  those  pf 
nootion  and  attraction,  operate  throughout  the  Universe.  The 
light  which  we  receive  from  the  sun,  the  planets,  and  the 
meed  stars,  is  of  a  similar  nature  to  that  which  is  produced  on 
our  globe ;  it  is  refracted  and  reflected  and  collected  into 
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images  by  our  perspective  glasses  and  reflecting  telescopes,  in 
the  same  way  as  the  light  which  proceeds  from  terrestrial 
objects.  The  greater  proportion  of  that  which  we  wish  to 
prove  rests  on  an  endless  number  of  experiences  connected 
with  the  subject,  which  will  be  clearly  understood  by  all  who 
know  the  principle  of  our  optical  instruments.  Our  experi- 
ments on  Hght  eqtLaUy  prove  this  in  a  different  manner.  We 
produce  the  same  chemical  results  from  terrestrial  light  as 
from  the  light  of  the  sun  or  gther  heavenly  bodies,  and 
develop  colours  from  it  according  to  the  same  laws,  thus 
exhibiting  in  a  more  visible  manner  that  identity  whidi 
optical  instruments  have  already  taught.  We  polarize  all 
light  in  the  same  manner,  whether  it  be  terrestnal  or  pro- 
ceeding from  the  heavenly  bodies.  From  Astronomy  we 
derive  that  great  fact  demonstrated  fr-om  the  aberration  of 
light,  that  from  whatever  part  of  the  universe  light  proceeds, 
it  has  always  equal  velocity.  We  must  add  to  this  that  the 
phenomena  of  light  which  we  observe  on  those  planets  which 
are  provided  with  moons,  for  instance,  the  shadows  that  are 
thrown  by  each  moon  on  its  presiding  planet,  or  that  these 
cast  on  their  moons,  always  obey  the  acknowledged  laws  of 
nature. 

The  relative  conditions  of  light,  therefore,  as  much  as  those 
of  motion,  prove  that  there  are  no  limits  in  the  immeasurable 
range  of  the  universe,  beyond  which  the  laws  required  by 
our  reason  would  be  invalid. 

This  is  a  good  opportunity  to  offer  some  examples  of  the 
great  differences  which  may  exist  together  with  the  essential 
Unity.  We  already  know  from  the  creatures  on  our  globe 
the  wonderful  variety  in  the  mechanism  of  the  eye ;  how 
different  it  is  in  the  nmmmalia,  the  tribe  of  fishes,  or  in  the 
Insect  world.  And  how  much  greater  must  be  the  difference 
between  the  visual  organs  of  other  worlds  compared  to  that 
on  our  planet !  On  ^e  other  hand  it  is  scarcely  probable 
that  any  conscious  beings  exist,  to  whom  light  does  not  convey 
some  knowledge  of  distant  objects. 

We  may  learn  from  the  theory  of  light,  that  great  varieties 
may  possibly  exist  in  the  sense  of  sight.  It  shows  us,  namely, 
that  light  is  produced  by  vibrations  in  eether.  We  only  receive 
actual  impressions  of  light  when  the  breadth  of  these  waves 
of  oether  are  between  the  300  and  175  millionth  part  of  a  line, 
and  but  little  impression  from  such  as  are  below,  or  above 
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tius  proportion.  Those  waves  of  SDther,  which  are  too  slow 
for  our  sense  of  sight — that  is,  those  waves  which  are  of  ^ 
a  greater  hreadth — ^produce  a  sensation  of  heat ;  the  quicker 
ones  manifest  themselves  by  chemical  effects.  There  may  be 
visual  organs  which  are  only  adapted  to  receive  those  slower 
vibrations,  or  again,  others  only  fitted  for  qnicker  ones,  or 
even  some  for  all  that  we  are  susceptible  of,  along  with  many 
others.  This  possibility  is  not  an  abstract  notion,  but  firmly 
based  on  the  nature  of  existmg  matter ;  for  we  know  that  the 
rays  which  do  not  affect  our  sense  of  sight,  are  yet  reflected 
and  refracted,  in  obedience  to  the  same  laws  as  those  which 
are  visible  to  us,  and  that  they  therefore  are  also  capable  of 
producing  pictures.  Those  rays  which  are  distinguished  by 
chemical  effects,  it  is  well  known,  present  very  beautiful 
images  of  things. 

As  the  impressions  of  colour  are  produced  in  us  by  vibra- 
tions in  the  aether,  of  unequal  velocity,  so  colour  may  be 
exhibited  to  other  beings  in  a  different  manner  again ;  but  in 
spite  of  this  dissimilarity,  there  will  still  exist  considerable 
agreement,  and  the  dissimilar  velocities  of  the  vibrations  will 
produce  as  many  dissimilar  impressions,  within  those  limits 
which  are  set  to  the  inward  perfection  of  the  senses.  The 
feculty  of  perceiving  colours  may,  however,  be  greater  in 
other  creatures  than  in  ourselves.  Among  the  colours  which 
we  perceive  by  our  senses,  red  is  produced  by  those  tremu- 
bas  motions  of  the  aether  which  are  slowest,  and  violet 
colour  by  the  quickest ;  but  the  former,  as  we  have  already 
said,  are  not  twice  as  quick  as  the  latter.  The  utmost  reku 
tive  velocity  in  vibrations  of  colour  on  our  globe,  even  to  the- 
most  susceptible  eye,  are  between  one  and  two.  We  are 
much  in  the  same  situation  with  regard  to  colours,  as  one 
whose  sense  of  sound  could  only  grasp  the  compass  of  a  single 
octave  would  be  in  relation  to  tones.  A  creature  whose 
visual  organs  embraced  as  many  octaves  of  light,  as  we  do  of 
tones,  would  be  endowed  with  a  perception,  and  with  sensa- 
tions which  are  denied  to  us. 

A  dissimilar  susceptibility  for  the  reception  of  dissimilar 
degrees  of  light,  rnust  also  produce  the  greatest  differences. 
We  will  again  turn  our  thoughts  to  Jupiter.  This  planet 
receives  five-and-twenty  times  less  light  on  every  square  inch 
than  our  planet  does.     The  light  tlu-own  upon  objects  may 
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be  still  fiirthCT  diminished  by  a  duller  atmosphere.  It  is, 
therfifore,  most  probable  that  its  inhalntaiits,  in  order  to  distin- 
guish surrounding  objects,  may  possess  a  more  acute  perc^ition 
of  light  than  ourselves.  But  this  gr«iter  susceptibility  also 
accompanies  thein  in  their  contemplation  of  the  h^Tciis. 
Inasmuch  as  their  atmosphere  is  not  yerymuch  less  trans- 
jmrent  than  ours,  the  stars  will  appear  far  richer  and  more 
brilliant  to  them ;  they  will  therefore  learn  more  from  tbdr 
observations,  and  consequently  vrill  gain  much  more  easily  a 
cbmprehensive  knowledge  of  the  universe.  From  the  rafdd 
rotation  of  this  planet,  nearly  twice  as  quick  as  that  of  our 
earth,  they  receive  an  impression  oi  the  apparent  revolution  of 
the  heavens,  in  quicker  succession,  which  must  also  induence 
the  impression  itself.  We  can  indeed  conceive  tba^  tiie 
quick  interchange  of  day  and  night  may  be  imited  vritii  a 
corresponding  variety  of  activity  and  repose,  and  this  again  be 
accompanied  by  a  quicker  and  more  vivid  susceptibility,  as 
well  as  a  more  rapid  disappearance  of  impressions.  To  ths 
may  be  added,  that  the  inhaHtant  of  Jupiter  has  a  better 
-^iew  of  the  structure  of  the  imiverse,  by  the  fiu*  larger  orbit 
of  his  planet ;  and  he  is  also  able  more  easily  to  make  those 
calculations  which  are  requisite  to  determine  the  distances  erf 
the  fixed  stars. 

It  is  of  course,  understood,  that  I  have  have  merely  men- 
tioned possible,  or  probable  circmnstances,  which  are  only 
necessary  under  certain  conditions.  It  is  evident  that  otjier 
conditions  may  exist ;  for  instance,  a  greater  or  less  perfec- 
tion of  those  parts,  which  in  the  inhabitants  of  other  planets 
might  correspond  with  our  nervous  system.  My  present 
object  was  only  to  show  how  the  greatest  differences  may 
exist  with  unity  of  nature. 

I  will  only  say  a  few  words  on  the  sense  of  sound.  All 
vibrations  of  a  certain  velocity,  in  bodies  of  sufficient  density, 
affect  our  organs  of  hearing,  yet  the  vibrations  of  atmos- 
pheric bodies,  it  is  ascertained,  are  most  perfectly  adapted  to 
call  forth  in  us  the  most  varied  and  most  definite  sensations 
of  sound.  Vibrations  must  exist  on  all  the  planets ;  but  it 
depends  on  the  organization  of  their  inhabitants  to  determine 
the  rapidity  of  the  vibrations  which  shall  excite  sensations 
leading  to  the  recognition  of  the  surrounding  world. 

I  have  hitherto  only  offered  examples,  which,  in  a  compre- 
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hessive  senBe  of  the  teim,  may  be  called  mecbanical ;  we 
shall  be  asked  for  cAwiictd  examples,  for  winch  purpose,  how- 
ever, the  word  must  be  understood  in  a  still  wider  sense ;  we 
will  now  endeavour  to  give  some  of  this  description.  It 
miist  be  acknowledged  that  chemical  laws  are  as  much  laws 
of  reason  as  are  the  mechanical.  This  assertion  eannot  indeed 
be  80  fully  borne  out  in  respect  to  the  former,  as  to  the  latter. 
It  is  an  important  £ict  in  the  history  <^  science,  that  chemis-. 
try  was  developed  at  a  mxuch  later  period  than  mediaDics ; 
the  knowledge  of  heat,  electricity,  and  magnetism,  and  even 
of  th#  combination  and  decomposition  d  matter,  during  Ihe 
sixteenth  century,  was  but  very  slight ;  chiefly  gathered  from 
the  isolated  facts  of  experience,  while  to  the  investigator  into 
the  laws  of  nature,  their  harmcmy  was  but  faintly  and  at 
intervals  disclosed;  but  their  dependence  on  reason  has 
become  more  and  more  clear  with  tiie  increase  of  our  know- 
ledge. I  well  know  that  I  have  represented  as  the  result  of 
history,  that  which  to  the  reflecting  mind  is  self-evident, 
but  it  is  not  auffici^t  that  this  truth  should  be  granted ;  it 
most  be  l»*ought  prominently  forward,  that  the  inward  per- 
ception of  it  may  be  complete. 

How  gradually  and  vridely  the  discoveiy  has  spread 
of  the  unity  of  the  laws  of  nature  in  the  phenomena 
of  heat;  and  how  perfectly  the  dictates  of  reascm  are 
obeyed  in  the  radiation  c^  beat,  as  well  as  in  light! 
Our  knowledge  of  electricity  made  but  slow  progress 
during  the  seventeenth  and  beginning  of  the  eighteenth 
centuries ;  but  since  Benj^nin  Franklin  disooyered  the  fun- 
damental law,  namely,  that  the  two  different  electricities  are 
to  be  viewed  as  universally  distributed  active  forces,  and 
magnitudes  of  an  opposite  character,  we  perceive  how  one 
disa>very  springs  from  another.  Reason  coidd  now  derive 
many  smaller  truths  from  one  distinct  and  definite  truth,  and 
point  to  them  in  nature.  The  discovery  of  the  voltaic  bat- 
t^,  suggested  indeed  by  galvanism,  was  yet,  in  another 
pomt  of  view,  the  result  of  t^  theory ;  and  how  many  effects 
produced  by  this  battery  were  subsequently  discovered,  l^ 
means  of  reflection,  guiaed  by  experience.  It  had  scarcely 
been  proved  that  the  voltaic  battery  could  decompose  water 
into  its  primary  elements,  than  the  most  beautiful  discoveries 
on  the  effects  of  electric  chemistry  followed  for  a  succession 
of  years,  and  still  continue.    The  researches  into  magnetism 
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made  a  similar  step  in  adyanee  during  the  seventeenth  anJ 
eighteenth  centuries,  and  afterwards  became  connected  with 
the  discovery  of  electro-magnetism.  Every  one  knows  that 
this  discovery  had  been  long  demanded  by  a  thoughtful  con- 
sideration of  nature ;  but  that  when  it  really  arrived,  it  waa 
found  far  more  comprehensive  than  was  before  expected. 
Whether  the  new  law  of  circulation  may  be  referred  to  the 
electric  stream  or  the  magnet,  or  whether,  by  further  dis- 
coveries, to  a  simpler  law,  it  became  a  guide  to  new  conclu- 
sions which  were  confirmed  by  experience. 

In  the  course  of  the  same  century,  chemistry  advanced  by 
the  constantly  combined  influence  of  thought  and  experience. 
At  first,  indeed,  the  laws  which  were  discovered  were  con- 
siderably clouded  by  error,  which  even  in  a  more  advanced 
state  of  learning  is  imavoidable;  but  the  newly  discovered 
laws  were  always  more  and  more  freed  from  this  mist,  and 
stood  forth  as  a  necessity  of  reason.  In  our  own  times  we 
already  see  the  dawnings  of  mathematical  laws  in  the  com- 
bination of  matter  and  the  connection  of  forms  with  the  con*- 
stituent  parts ;  I  say  the  dawn,  not  because  the  discoveries 
made  here  are  more  subject  to  doubt  than  many  other 
branches  of  human  knowledge,  but  because  it  is  evident  that 
what  we  now  see,  is  only  the  morning  dawn  of  that  which  is 
to  be  expected  in  the  future. 

It  is  of  the  greatest  importance  to  enforce  on  our  mindSf 
that  the  discoveries  of  this  century  have  proved  the  imity  of 
all  those  effects  which  we  have  just  mentioned.  This  imity 
cannot  indeed  be  so  perfectly  represented  as  the  imity  in  the 
laws  of  motion,  but  it  has  still  been  so  much  confirmed  and 
cleared  up  by  the  discoveries  of  our  century,  that  it  can  no 
longer  be  doubted.  Added  to  this  we  already  see  numerous 
indications  of  a  future,  in  which  the  chemical  and  mecha- 
nical laws  of  nature  will  be  more  intinaately  united. 

In  short,  the  natural  laws  of  chemistry,  as  well  as  those  of 
mechanics,  are  laws  of  Reason,  and  both  are  so  intimately 
connected,  that  they  must  be  viewed  as  a  unity  of  Keason. 
The  question  now  is,  whether  chemical  as  well  as  mechanical 
laws  prevail  throughout  the  universe  ?  Reason  demands  it, 
but  this  will  not  satisfy  us ;  we  must,  therefore,  submit  the 
whole  case  to  mental  contemplation. 

We  began  by  endeavouring  to  prove,  that  the  general 
properties  of  matter  are  everywhere  the  same.     Extension 
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and  form  we  see  in  the  heavenlj  bodies;  connection  and 
divisibiKty  cannot  indeed  be  actually  perceived  in  distant 
planets,  but  it  will  be  presently  shown  that  we  are  com- 
pelled to  acknowledge  them  by  other  properties.  It  is 
most  important  to  remember,  that  weight  or  gravity  is 
one  of  the  fundamendal  properties  of  matter.  It  is  recog- 
nized as  the  phenomenon  of  universal  attraction,  but  it  will 
be  useful  to  our  purpose  to  give  it  a  closer  examination. 
It  is  proved  by  mechanical  science,  that  if  it  were  possible 
for  all  the  planets  to  be  brought  to  an  equal  distance  from  the 
sun,  without  regarding  the  inequality  of  their  masses,  they 
would  fall  towards  ^e  sun  with  equal  velocity,  and  that 
the  moon  is  subject  to  the  same  law  with  respect  to  her 
presiding  planet.  This  is  as  certain  as  the  laws  of  Kepler, 
and  the  principle  of  mechanics.  We  accordingly  see  that 
same  law,  of  the  equal  velocity  of  falling  bodies,  which  we 
have  recognized  on  our  own  earth,  hold  good,  though  in  dif- 
ferent proportions,  in  the  tendency  there  is  to  fall  towards  the 
sun,  and  of  moons  to  fall  towards  their  planets ;  but  we  do 
not  even  rest  here,  for,  on  forther  enquiry,  we  perceive  that 
the  same  law  operates  among  all  the  heavenly  bodies. 

That  which  has  been  called  impenetrability,  and  which  is 
really  a  result  of  the  force  of  extension,  proceeds  from  the 
attraction  which  we  have  already  alluded  to,  which  exists  on, 
and  in,  all  the  planets ;  for  without  some  resisting  power  the 
force  of  attraction  woidd  compress  all  parts  towards  one 
point  We  may  express  this  also  in  another  manner.  Every 
part  of  a  planet  must,  in  consequence  of  the  gravity  of  other 
parts,  not  only  bear  the  pressure  of  the  overlying,  but  also 
the  side-pressure  of  the  surrounding  parts,  all  which  is  alone 
possible  by  the  so-called  power  of  impenetrability-  Wherever 
the  forces  of  attraction  and  extension  exist,  there  must  also 
be  connection,  and  if  this  connection  is  not  insuperable, 
which  is  hardly  possible,  there  must  also  exist  separation  of 
the  parts,  consequently  divisibihty. 

Besides  this,  the  planets  exhibit  the  similarity  of  their 
matter  to  the  earth,  by  their  capability  of  reflecting  light;  for 
without  this  similarity  they  could  not  have  that  necessary 
effect  on  the  waves  of  aether  which  produces  light,  so  as  to 
cause  reflection.  But  even  the  self-illuminating  planets  coidd 
not  create  waves  in  the  sether  without  this  property :  even 
supposing  we  admit  a  difierent  theory  of  light,  a  mechanical 
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farce  would  still  be  wanting  to  emit  it;  for  eyen  the  theory 
of  Newton  requires  tliis  force,  to  hurl  out  the  particles  of 
light  with  immeasurable  velocitjr. 

The  power  of  motion,  which  is  reckoned  among  the  general 
properties  of  matter,  is  displayed  throughout  ^e  system  of 
worlds  in  which  all  is  motion.  Inertia,  which  is  gvlj  the 
absence  of  will  in  the  inanimate,  is  exhibited  thrfSgh  the 
whole  universe  in  our  numerous  predictions  of  the  move- 
ments of  the  heavens,  which  are  verified  in  their  fulfilment 

We  may  now  pass  on  to  qualities  and  efieots,  whose  univer- 
sality we  are  apt  to  neglect,  although  we  partly  recognise  it, 
in  important  predictions. 

That  the  laws  of  heat  are  not  confine4  to  our  globe  has 
been  long  and  justly  believed,  which  is  confirmed  by  the 
knowledge  of  the  present  day.  Those  rays  of  heat  whieh 
proceed  from  the  sun,  follow  exactly  the .  same  laws  as  the 
rays  of  heat  belonging  to  our  earth.  It  is  also  now  acknow- 
ledged that  heat  and  light  differ  only  in  the  different  degrees 
of  velocity  in  their  eether-vibrations,  and  that  it  is  possible 
for  the  rays  of  light  to  pass  into  rays  of  heat.  As  radiation 
must  be  considered  as  the  basis  of  heat,  we  must  admit  tiiat 
the  laws  of  heat  prevail  throughout  the  universe.  With  us 
the  solid,  the  fluid,  and  the  aeriform  state  of  bodies,  all 
depend  on  degrees  of  heat ;  if,  therefore,  matter  is  every- 
where the  same,  these  circumstaneea  will  also  exist  every- 
where imder  similar  conditions. 

We  see  here  an  ample  confirmation  of  the  assertion  so 
long  maintained,  that  ^e  planets,  not  only  with  r^ard  to 
light,  but  also  in  reference  to  heat,  have  the  same  distribution 
^1  their  surface,  of  days  and  seasons,  as  exists  on  our  globe. 
Particular  causes  will  of  course  produce  an  exception  to  this 
distribution,  as,  for  instance,  Saturn's  ring. 

Let  us  consider  further,  that  our  experiments  have  shown, 
that  bodies  may  become  electric  and  magnetic  by  frictiwi,  by 
contact  between  dissimilar  substances,  or  by  variations  in 
heat ;  and  we  can  scarcely  doubt  that  the  same  effects,  in 
conformity  with  similar  laws,  are  at  work  in  other  planets, 
and  that  it  is  the  same  with  the  productions  of  heat  and  of 
light,  of  magnetism  through  electricity,  and  again  of  eledii- 
city  through  magnetism. 

All  this  must  also  apply  to  chemical  effects,  in  the  moie 
limited  acceptation  of  the  term ;  to  the  combination  and  ima- 
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lysis  of  matter.  By  means  of  electricity  we  cmi  produce  the 
most  TariouB  internal  changes,  and  why  should  not  a  power- 
ful stream  of  electricity,  which  convCTts  a  body  here  into  dust 
and  vapour,  do  the  same  on  other  planets  ?  Must  not  the 
dectric  stream,  there  as  here,  dissolve  the  union  of  antago- 
nistic materials,  and  must  not  its  force,  when  so  directed, 
preserve  the  chemical  divisions  of  quantities  ? 

A  distinguished  chemist,  and  an  excellent  experimentalist, 
not  many  years  ago,  was  led  to  a  supposition  by  some  difficult 
researches  connected  idth  his  science,  which  was  opposed  to 
the  universality  ci  one  of  the  great  laws  of  nature  ;  namely, 
that  the  masses  of  different  substances  which  have  equal 
weights  on  our  globe,  did  not  possess  it  on  other  planets ; 
which  in  other  words  means,  that  the  law  of  attraction  was 
not  universal.  As  a  true  experimentalist,  however,  he  tested 
this  idea,  and  weighed  those  bodies  which  had  raised  this 
doubt  in  bis  mind,  at  different  and  stated  hours  of  the  day 
and  night,  so  that  if  the  sun  did  not  attract  this  matter  in 
equal  proportion  to  the  earth,  there  must  be  an  inequality  in 
their  weight ;  but  after  weighing  them  most  careftilly,  he 
found  no  difference.  It  was  thus  proved,  that  a  relative  con- 
ditioQ  which  is  intimately  connected  with  the  study  of  the 
inn^r  nature  of  bodies,  has  imalterably  asserted  its  universality 
in  ^emistry.  Innumerable  messengers  from  the  region  of 
i^ace  have  in  a  remarkable  manner  made  known  to  us  the 
resemblance  in  the  nature  of  matter  both  of  the  interior  and 
extmor  of  our  earth,  and  have  even  pointed  to  a  similarity 
ivhich  enters  more  into  particulars  than  we  could  have  learnt 
from  any  other  source, — I  allude  to  meteoric  stones.  Though 
thdbr  composition  may  undei^  new  combinations  on  entering 
our  atmosphere,  yet  their  general  agreement  with  the  bodies 
oa  our  earth  is  very  striking,  both  with  regard  to  the  ele- 
mwitary  parts,  the  combination,  and  the  crystals  proceeding 
from  it. 

Thus  there  exist  everywhere  the  same  materials,  the  same 
iiHTCes,  the  same  laws ;  and  these  laws  are  founded  on  reason, 
and  consequently  can  only  be  acknowledged  by  reasonable 
beings. 

We  have  still  to  consider  a  most  important  side  <rf  the 
question:  the  similar  manner  of  development  of  all  the 
planets,  and  what  we  may  thence  derive  for  oiu:  present 
object.     We  know  that  the  earth  was  in  a  fluid  state  before 
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it  became  solid.  Among  the  proofs  of  this  truth,  there  is  one 
which  may  be  applied  to  all  ihe  other  planets,  namely,  the 
variation  of  our  globe  from  its  spherical  form,  which  we  ha\e 
already  noticed  on  other  grounds.  It  is  indeed  an  acknow- 
ledged  truth,  that  the  forces  which  have  produced  this 
deviation  from  the  spherical  form  in  the  earth,  could  only  have 
effected  this  while  the  planet  was  in  its  fluid  state.  Now  as 
this  deviation  also  exists  in  other  planets,  so  £Eur  as  we  have 
been  able  to  determine  their  form  and  rotatory  movement^ 
and  as  the  relative  condition  of  the  different  diameters  in  each 
of  these  planets,  are  such  as  are  demanded  by  the  natural  laws 
with  which  we  are  acquainted ;  it  is  proved  that  the  other 
planets  must  also  have  been,  at  one  time,  fluid. 

If  we  are  now  thoroughly  convinced  that  everything  in 
material  existence  is  produced  from  similar  particles  of 
matter,  and  by  the  same  forces,  and  in  obedience  to  the  same 
laws,  we  must  also  allow  that  the  planets  have  been  formed 
according  to  the  same  laws  as  our  earth.  This  we  know, 
however,  that  they  have  developed  themselves  during  im- 
measurable periods  of  time,  in  a  series  of  transformations, 
which  has  also  influenced  the  vegetable  and  animal  creation 
of  those  periods.  This  development  began  with  the  lower 
forms,  and  advanced  by  gradual  steps  to  higher,  till  at  length 
in  the  most  recent  periods  a  creature  was  produced,  in  which 
self-conscious  knowledge  was  revealed.  We  must  therefore 
allow  a  similar  mode  of  development  in  the  other  planets. 
There  may  be  many  which  have  not  yet  attained  such  a  degree 
of  development  as  our  globe,  or  again  other  far  higher  beings 
may  have  been  created ;  but  everywhere  the  creatures  en- 
dowed with  reason  are  the  productions  of  nature  in  the  same 
sense  as  ourselves,  that  is,  their  understanding  is  bound  up 
with  the  organs  of  their  body ;  therefore  the  nature  of  their 
imderstanding  cannot  be  fundamentally  different  from  oiur 
own,  but  must  obey  the  same  laws.  I  now  only  speak  of 
an  undeniable  fact  with  respect  to  man,  without  encroaching 
on  those  profound  researches,  as  to  the  manner  in  which  the 
Spiritual  is  connected  with  the  Material.  That  I  may  avoid 
the  mere  appearance  of  Materialism,  I  must  direct  your 
attention  to  the  conciliatory  principle,  that  the  same  nature 
from  which  man  springs,  must  also  be  recognized  as  the  pro- 
duce  of  the  eternal  creative  Spirit ;  and  that  accordingly  the 
divine  origin  of  our  soid  cannot  be  denied,  by  granting  the 
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rights  of  Nature.  In  other  words,  the  conception  of  the 
nniyerse  is  incomplete,  if  not  comprehended  as  a  constant 
and  continuous  work  of  the  eternally  creating  Spirit.  The 
creative  portion  of  this  conception  is  the  Spiritual;  the 
Material  is  the  produce  of  the  creative,  and  would  cease,  if  it 
were  possible  for  the  work  of  production  to  cease.  As  a  pro- 
duct of  Nature,  the  Spiritual  in  man  must  in  this  sense 
contain  the  laws  of  Nature,  although  they  are  only  brought 
into  consciousness  by  natural  phenomena ;  while  surroundmg 
nature  without  human  aid  must  operate  in  accordance  with 
man's  faculty  of  imderstanding,  although  this  understanding 
Acuity  may  in  general,  only  after  several  thousand  years, 
attain  an  insight  into  the  pervading  harmony  of  existence. 
It  is  easy  to  perceive  that  the  grounds  which  lead  us  to  this 
conviction  are  also  everywhere  valid.  Throughout  the  uni- 
verse there  are  beings  endowed  with  the  &culty  of  under- 
standing that  they  may  be  able  to  catch  some  sparks  of  the 
divine  l^ht ;  and  God  reveals  himself  to  these  beings  through 
the  surroimding  universe,  and  rouses  their  slumbering  reason 
by  that  Reason  which  reigns  through  the  sensible  world;  nay, 
he  gives  them  a  deeper  insight  into  material  existence,  the  more 
their  own  minds  are  awakened ;  and  thus  they  find  themselves 
placed  in  a  ceaseless  and  living  development,  which,  after 
having  reached  a  certain  point,  removes  them  farther  and 
&rther  from  the  idea  that  the  foimdation  of  Being  is  that 
which  is  palpable,  and  which  leads  them  to  acknowledge  and 
view  themselves,  their  spirits  and  bodies,  as  parts  of  one 
eternal  organism  of  Reason. 

Thus  do  the  truths  of  Natural  Science  continually  approach 
nearer  those  of  Religion,  so  that  at  last  both  must  be  united  ' 
ia  the  most  intimate  connection.^ 

The  Fundamental  Similarity  of  the  Laws  of  Beauty  in  the 
Universe. 

Ip  the  essential  unity  of  the  active  forces  of  existence,  as 
weU  as  those  of  intelligence  throughout  the  Universe  is 

*  It  will  not  escape  notice  that  I  here  repeat  many  truths  which  I  have 
mentioned  in  other  portions  of  this  work;  but  as  they  are  each  time 
presented  in  a  different  connection  with  the  remaining  portion,  and  could 
not  be  omitted  without  injuring  the  remainder  as  a  whole,  I  hope  these^ 
«nd  t  few  other  repetitions  may  be  pardoned. 
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proved,  it  follows  tliat  a  like  essential  unity  must  preTsil  botii 
in  the  sense  of  the  Beautiful,  and  in  the  conscienoe ;  but  this 
will  not  be  so  easily  acquiesced  in,  without  entenng  into  moie 
detail.  We  will  begin  therefore  with  the  sense  of  the 
Beautiful. 

It  has  been  already  shown  by  what  we  have  said,  that  the 
same  fundamental  forces  and 'laws  prevail  in  other  planets  as 
in  our  own ;  that  the  living  beings  of  other  jdanets  are  pre- 
duced  by  the  same  forces  and  laws  as  those  on  our  gkbe; 
that  they  are  endowed  with  a  thinking  faculty  of  the  same 
nature  as  ours,  though  probably  very  different  in  power  and 
clearness ;  that  they  must  possess  sensational  faculties,  by 
^  means  of  which  tli^y  are  enabled  to  apprehend  material 
effects,  and  not  only  have  these  faculties  organs  of  external 
sense,  but  also  an  inward  capability  to  receive  and  present 
those  impressions,  which  have  come  through  the  senses ;  in 
short,  an  inner  sense.  Added  to  this,  there  is  the  power  |o 
apprehend  those  impressions,  which  by  the  vibration  of  a- 
temal  bodies  are  produced  on  the  frame  of  the  self-consciovs 
being,  and  also  the  power  to  obtain  knowledge  of  the  outer 
world  by  the  vibrations  of  the  sBther.  The  first  of  these  pro- 
positions is  indeed  necessarily  followed  by  the  remainder,  but 
they  have  been  fully  explained  in  the  preceding  pages. 

If  we  contemplate  the  feeling  for  the  Beautifid,  as  it  is 
revealed  to  the  rational  inhabitants  of  our  planet,  we  find  that 
its  essence  consists  in  this,  that  our  inner  sense  is  so  formed 
according  to  the  laws  of  reason  in  the  rest  of  existence,  that 
it  is  satisfied  with  whatever  bears  the  stamp  of  reaaoa; 
although  this  enjoyment  does  not  necessarily  imply  any 
oonscioumeas  of  this  reason.  This  truth  is  demonstrated  in 
our  former  dialogue  ''The  Fountain;"  but  to  those  wko 
desire  a  more  ample  explanation,  I  refer  them  to  my  paper 
"  Two  Chapters  on  the  Study  of  the  Beautiful  in  Nature."* 
The  same  law  must  exist  for  the  thinking  and  sensational 
beings  of  all  the  other  planets.  This  truth  requires  no  actual 
proof,  though  indeed  a  closer  examinatioo,  to  be  accepted.  It 
has  been  shown  in  the  first  part  of  this  paper,  that  the  inha- 
bitants of  other  planets  must  comprehend  the  laws  of  motion 
in  every  essential  point  as  we  do ;  among  other  things,  as  has 
been  already  pointed  out  in  the  figure  of  the  moon's  orbit, 
which  was  predetermined  by  the  truths  of  mathematics ;  they 
must  also  recognize  in  the  circle,  the  ellipse,  the  parabola,  &c., 
•  Published  in  German.      Uambnrgh^  1845. 
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lite  same  laws  oi  reason  as  we  see  in  them ;  and  as  they  arc 
beings  with  senses,  and  hare  been  produced  in  time  and 
space,  and  therefcMre  are  under  the  influence  of  things  in  time 
aoid  space,  they  mnst  interpret  those  figures  produced  by  the 
mathematical  laws  of  thought  in  a  similar  manner  as  we 
imderstand  them.  AU  figures  in  harmony  with  the  laws  of 
nature  may  be  viewed  as  mathematical,  so  that  the  term 
mathematical  is  si^)erfiuous,  and  need  only  be  used  to  direct 
attention  to  those  figures  which  are  most  generally  treated  on 
mathematical  principles.  The  sense  of  form  must  thus  have 
a  similarity  of  nature  in  all  the  planets;  it  must  be  every- 
idiere  in  harmony  with  reason,  it  can  therefore  only  find 
satisfaction  in  what  is  reasonable,  and  come  into  collision  wi^ 
all  that  is  nnreasonable.  Let  us  imagine  a  perfect  circle 
drawn  beside  a  rough  attempt  to  describe  the  same  figure,  and 
we  can  haye  no  difficulty  in  perceiving  that  the  mind  which  is 
better  pleased  or  equally  satisfied  with  the  last  as  much  as  with 
the  fir^  figmre,  cannot  be  moulded  according  to  the  laws  of 
reason.  The  same  m%ht  be  repeated  in  the  delineation  ef 
every  other  figure;  this  «ingle  example  points  to  many  others. 
Symmetry  is  one  of  the  most  comprehensive  forms  of  beauty 
to  the  inhabitants  of  the  earth,  but  it  is  founded  on  one  of  tlie 
principal  features  of  thought,  the  unity  of  opposites;*  we 
cannot  therefore  imagine  that  the  beings  of  other  planets 
should  not  find  beauty  in  symmetry,  because  in  all  these  the 
sense  of  the  beautifiil  must  be  in  harmony  with  reason.  Hie 
human  form  on  our  globe  expresses  the  highest  form  of  beauty 
which  can  exist  among  earthly  creatures;  thou^  the  pure 
expression  of  the  idea  is  somewhat  obscured  by  the  peculiar 
devdopment  in  each  individual  man,  and  besides,  frequently 
by  a  strong  mixture  oi  accidentEd  circumstances ;  but  where 
this  idea  is  ^jMroached  with  an  exalted  view,  or  where  it  has 
been  seized  and  represented  by  the  artist,  we  then  see  before 
us  tbe  highest  form  of  beauty  which  the  material  world  can 
albrd,  [see  p.  24.]  On  each  of  the  other  planets  the  being  in 
whom  reason  has  most  completely  developed  itself,  will  pro- 
duce an  impression  closely  allied  to  this.  We  need  scarcely 
mention  that  the  form  in  which  this  idea  may  be  expressed 
on  other  planets  must  not  only  depend  on  the  force  and 
completeness,  but  also  on  the  material  conditions  in  which  the 
creatmre  has  been  formed. 
Here  on  earth  light  bestows  a  feeling  of  joy  which  is 


112  JlLL  existence  a  dominion   of  BEJLSON. 

grounded  in  the  nature  of  things ;  to  comprehend  this,  we 
must  consider  that  light  as  well  as  heat  is  produced  by  eether 
vibrations.  In  whatever  manner  we  may  view  the  differences 
between  t^em,  it  is  still  certain  tliat  those  effects  of  nature 
which  produce  light  may  be  lessened  so  as  to  produce  heat, 
and  that  those  which  engender  heat,  may  be  increased  to  the 
creation  of  light.  We  shall  not  err  if  we  admit  that  light  is 
produced  by  quicker,  and  heat  by  slower  ABther-vibrations, 
even  though  we  have  not  mentioned  all  the  differences  that 
exist  between  them ;  but  the  condition  of  bodies  essentialLy 
rests  on  heat,  llieir  expansion  or  contraction,  and  the  reci- 
procal  mobility  of  their  parts  are  determined  by  their  amount 
of  heat ;  we  may  indeed  in  a  certain  sense  say  that  they  are 
inseparable  from  the  condition  of  heat;  even  the  forms  which 
they  assume  depend  on  the  reciprocal  action  of  heat  upon 
them.  Let  us  suppose  that  all  bodies  gradually  lost  their 
heat,  they  would  contract  more  and  more,  and  at  the  same 
time  grow  harder,  and  would  become  internally  torpid;  in 
fact,  ti^ey  would  in  time  die  away  and  vanish.  It  is  true  that 
it  has  been  ordered  by  the  original  plan  of  existence,  that  this 
cannot  happen  ;  but  on  the  other  hand  it  is  no  less  certain 
that  inward  action  and  life  depend  on  heat.  Now  light  is  the 
great  source  of  heat  in  our  daily  apprehension  of  nature,  and 
is  more  clearly  manifested  to  us  in  existence,  and  by  that 
almost  unknown  inward  connection  which  we  have  here 
brought  forward.  Man  requires  no  scientific  research  to  feel 
the  connection  between  Light  and  Life,  since  Light  itself  is 
indeed  quickening  in  its  actual  effects.  It  seems  to  influence 
everything,  but  it  acts  most  sensibly  on  the  nerves  of  sight, 
on  which  it  operates  with  such  immediate  force,  that  through 
the  visual  organs  it  alone  conducts  the  most  comprehensive 
perception  of  external  nature  to  our  inward  consciousness* 
Light  is  the  great  proclaiming  power  of  the  world.  This  is 
80  true  that  nothmg  is  better  known ;  but  because  it  is  so 
continually  present,  there  exists  but  an  imperfect  and  slum- 
bering knowledge  of  it  among  most  people,  so  that  to  enable 
us  to  comprehend  the  som*ce  of  its  enjoyment  we  must  be 
reminded  of  it ;  the  true  enjoyment  of  light,  every  one  must 
have  learnt  by  his  own  experience,  if  at  <dl  conscious  of  what 
passes  within  him. 

All  we  have  here  said  relating  to  the  inhabitants  of  earth 
must  equally  apply  to  the  inhabitants    of  other   planets. 
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light  acts  throughout  the  world,  and  on  all  bodies.  We  have 
shown  that  its  operations  follow  the  same  laws  throughout 
the  universe.  He  must  have  but  a  very  small  feeling  for 
Nature,  who  does  not  at  once  feel  convinced  of  the  truth,  that 
wherever  there  are  alternations  of  day  and  night,  and  of  light 
and  shade,  that  all  living  creatures  must  have  a  perception  of 
light ;  indeed,  we  must  carry  out  this  idea  still  farther,  for 
since  the  effect  of  light  is  universal,  and  one  planet  transmits 
light  to  another,  the  living  being  upon  this  planet  must 
necessarily  have  a  perception  of  light,  and  the  bemg  endowed 
with  self-consciousness  receives  a  revelation  of  another  world. 
Let  their  organs  of  sense,  even  their  whole  material  frame,  be 
entirely  different  from  ours,  still  if  we  grant  them  to  be 
created  in  harmony  with  the  laws  of  Reason,  which  we  have 
found  prevailing  throughout  nature,  so  far  as  our  knowledge 
has  reached ;  then  their  enjoyment  of  light,  and  their  sense 
for  .the  Beautiful  in  the  visible  creation,  must  obey  the  same 
laws  as  with  us.  To  give  still  greater  force  to  this  idea  by  a 
more  enlai^ed  view,  we  will  turn  our  attention  to  that  impres- 
sion which  the  contemplation  of  the  stars  must  equally  make 
on  the  inhabitant  of  another  planet,  as  on  ourselves.  As  his 
sense  of  sight  under  similar  conditions  receives  similar  effects, 
even  so  the  heavens  must  be  a  vaidt  to  him,  as  our  heavens 
appear  to  us;  it  must  seem  to  him,  as  to  us,  a  dark  ground  on 
wluch  the  lights  of  heaven  shine.  The  surface  of  his  planet, 
with  all  that  is  trifling  or  impure  on  it,  must  vanish  in  dark- 
ness beneath  his  nightly  sky ;  while,  on  the  other  hand,  he 
receives  numerous  and  clear  impressions  of  light  from  distant 
worlds.  His  thoughts  must  be  led  away,  fax  from  his  daily 
occupations,  and  be  so  enlarged  that  he  conceives  a  great 
image  of  existence,  which  becomes  richer  and  more  vivid,  the 
deeper  he  penetrates  into  Nature. 

We  have  already  observed  that  on  every  planet  vibrations 
are  produced  by  the  reciprocal  action  of  bodies,  of  the  same 
kind  as  those  by  which  sound  is  generated  with  us;  that 
lining  bodies  are  not  excluded  from  participating  in  these 
vibrations,  and  that  as  certainly  as  they  are  conscious  of  what 
passes  williin  them,  they  must  be  affected  by  them.  We  may 
besides  add,  that  the  laws  by  which  vibrations  are  regulated 
are  so  entirely  the  result  of  a  natural  state  of  things,  that  they 
must  prevail  everywhere.  All  the  lesser  vibrations  of  a 
similar  stretched  musical  string  must  last  as  long  on  other 
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planets  as  on  our  own ;  the  increased  velocity  in  tiie  Tibrations 
of  different  strings  must  be  in  proportion  to  ihe  increase  in 
the  Square  roots  of  the  extending  forces,  or  in  the  diminnticMi 
in  I3ie  length  of  their  diameter ;  whatever  vihraiary  naotion 
is  given  to  a  flat  surface  covered  with  dust,  the  same  figure 
will  be  described  in  every  part  of  the  tmiverse  as  with  us ;  and 
it  will  likewise  be  everywh^e  the  case,  that  the  masses  of  air 
which  are  inclosed  in  a  pipe,  are  not  brought  with  the  same 
ease  into  every  possible  kind  of  vibratory  motion,  bat  tiiat  by 
means  of  external  action  each  mass  ci  air  is  enabled  only  to 
give  those  particular  vibrations,  which  are  not  opposed  to  the 
reaction  from  within.  In  short,  ail  outward  cotuiitions  <rf  tiie 
elects  of  sound  exist  on  other  planets  as  on  ours ;  they  acton 
living  bodies  which  are  subject  to  the  universal  and  fonda- 
mentel  laws  of  Nature ;  and  these,  if  we  grant  timt  they  are 
consdous  of  the  harmonious  changes  which  exist  around  tiiem, 
must  be  very  differently  impressed  from  those  who  do  not 
perceive  how  the  dependence  on  the  law  is  sustained.  Wdl, 
are  we  not  forced  to  acknowledge  liuvt  the  primary  kvws  d 
sound  everywhere  exist  ? 

I  touch  but  briefly  on  the  study  of  tibe  umr^^rsality  of  the 
laws  of  the  Beautiful,  partly  because  the  matt^  viewed  im  its 
pres^it  connection  does  not  require  any  great  detail ;  par% 
also,  because  the  nature  of  the  subject  does  not  afford  any 
very  complete  application  of  our  me&od  of  mquiiy . 


The  essential  Principles  ofMoralitif  the  same  throughout  the 
Universe. 

To  exemplify  this  I  will  again  begin  with  liie  oonsideratiaii 
of  what  passes  on  our  own  planet.  I  shall  be  obHged  to 
allude  to  much  that  is  weH  known,  and  even  the  connection 
which  I  intend  here  to  exhibit,  camiot  be  new ;  I  must,  how- 
ever, express  it  as  I  comprehend  it,  otherwise  liiat  whiok  I 
have  to  say  would  be  misimderstood. 

It  has  been  already  explained  in  the  earlier  divisions  of 
this  book,  how  the  contemplation  of  Nature  when  founded  on 
reasonable,  grounds  proves  that  all  existence  is  an  everlastings 
peipetual,  active  work  of  the  Eternal  and  Living  Beason, 
which,  when  viewed  in  its  Self-consciousness  and  Personality, 
we  name  Ood.    We  must  therefore  distinctly  remember  that 
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the  human  race  is  a  part  of  this  vhole,  and  that  every  single 
man  as  one  oi  the  race  becomes  a  part  <^  the  great  Unity  of  - 
existence ;  in  c»rder  that  we  may  place  ourseLves  upon  that  point 
of  view  from  which  the  ideas  and  feelings  relating  to  right, 
dnty,  Yirtne,  piety,  and  all  that  is  connected  with  ^m  appear 
in  hftrmony  with  the  rest  of  Nature.  What  we  leam  in  r^er- 
e&oe  to  man  may  be  applied,  in  the  most  essential  points,  to  all 
reasonable  beings  in  the  universe,  namely,  ,we  infer  that  as  our 
inqmry  into  the  laws  of  unconscious  Nature  began  with  objects 
on  our  own  globe,  and  by  degrees  advanced  to  the  knowledge 
of  those  natural  laws  iHiioh  embrace  all  the  objects  in  eadstence 
yM(^  are  without  volition;  so  we  commenoe  in  a  similar 
masner  with  an  inquiry  into  the  natural  laws  of  the  volimtary 
and  thinking  beii^,  which  stand  forth  stUl  more  prominently 
as  laws  of  Reason,  than  those  belonging  to  inanimate  Nature. 

When  we  have  expressed  the  great  truths,  that  Natural 
and  Divine  operations  are  one,  and  that  the  laws  of  nature 
are  Divine  thoughts,  we  may  without  fear  of  misint^preta- 
tion  be  allowed  to  describe  the  same  object  sometimes  as 
natoral  imd  sometimes  as  divine,  selecting  whichever  of  these 
ejqMsessions  is  most  suitable  to  the  object  in  question.  In 
tins  we  do  not  deviate  from  umial  custom— -for  instance,  we 
sometimes  call  the  spiritual  capacities  of  a  man  natural 
{Anlities,  or  the  gifts  of  nature,  or  sometimes  a  talent  en- 
trosted  by  God — ^but  while  we  here  affirm,  vdth  more  than 
uBoal  force,  the  spiritual  essence  of  material  nature,  the  justi* 
iication  of  the  tendencies  which  stand  opposed  to  this  ooosi- 
draration,  is  brou^t  so  much  the  more  vividly  to  our  ood- 
sdonsness. 

In  accordanoe  with  this  we  say  that  man  is  bom  with  those 
natiffal  caps^dties  which  make  him  a  reasonable  creature. 
We  may  therefore  say,  man  is  bom  for  reason,  for  justice, 
for  the  recognition  of  a  Gk>d ;  but  all  this  exists  only  in  those 
capaoitieg  which  are  developed  into  self-consciousness  by 
recijnrooal  ii^u^ice  with  the  rest  of  existence.  Inasmuch  as 
t^is  is  the  case  vrith  each  individual  man,  so  it  is  vfdth  the 
bjman  race.  We  only  intend  here  to  point  out  their  develop- 
ment as  it  relates  to  our  conscioumiess  of  a  God,  and  our 
consciousness  of  duty ;  developments  which  partLy  foUow  one 
another,  but  more  frequently  take  different  directions,  till  at 
a  certain  point  they  flow  together,  and  form  one. 

Bo  long  as  the  human  race  remains  at  the  earliest  point  of 

i2 


116  ALL  EXISTENCE  A  DOMINION  OP   KEA80K. 

mental  development,  iiv^ere  inquiring  Thoi^lit  has  not  yet 
testified  its  presence,  it  is  natural  for  the  spirit  to  ims^^e 
something  in  the  external  world  allied  to  itself,  and  hence 
Heaven  and  Earth,  in  the  childhood  of  the  human  race, 
become  peopled  with  thinking,  feeling,  and  willing  beings. 
Already  therefore,  the  knowle<%e  of  a  Gk)d,  which,  exists  in 
human  nature,  begins  to  appear ;  though  it  is  yet  but  a  germ, 
which  must  develop  itself  in  co-operation  with  the  other 
forces  of  the  world ;  without  these  it  would  be  choked  by  the 
weeds  which  grow  along  with  it. 

Intercourse  with  oinr  fellow-creatures  is  natural  to  the 
human  race ;  indeed,  we  may  almost  say  that  it  is  part  of  the 
nature  of  a  reasonable,  sensational  being  to  be  a  social 
animal.  While  he  both  receives  impressions  and  reinfluences 
other  beings  of  his  own  kind,  a  feeling  is  awakened  of  the 
essential  similarity  between  his  own  nature  and  that  of  those 
with  whom  he  communicates.  A  complete  series  of  different 
degrees  of  development  must  indeed  be  passed  through  before 
this  feeling  can  attain  its  full  signification ;  let  us,  bovrever, 
consider  how  this  development  leads  to  the  ideas  of  morality. 
For  a  long  time  the  growth  of  mutual  love  suffered  continual 
interruptions,  from  &e  fear  which  one  man  entertained  of 
another,  and  the  violence  resulting  from  it ;  meanwhile  man- 
kind at  large  from  time  to  time  either  mutually  assist  or, 
injure  each  other,  and  thus  there  is  awakened  some  co&- 1 
ception  of  good  and  bad  intention,  of  right  and  of  wrong. ! 
However  dim  these  conceptions  may  have  been,  still  tbey 
were  the  starting  points  of  a  series  of  progressive  move- 
ments m  stlccessive  races,  which  cannot  be  overlooked. 
After  the  existence  of  long  periods  of  barbarity,  in  whidi  the 
social  feelings  came  into  contact  with  the  various  demands  of 
selfish  interests,  they  attained  in  one  country  or  another  such 
strength  that  men  combined  for  mutual  help  and  defence. 
At  this  point  the  idea  was  called  forth,  of  a  certain  law  and 
order  necessanr  to  their  confederation,  whose  maintenance  was 
requisite  for  the  common  benefit.  In  the  progress  of  that 
confederation  this  consciousness  is  still  frirther  developed ;  the 
thought  of  virtue  and  duty  becomes  more  and  more  appa- 
rent. Let  us  not  meanwhile  forget,  now  or  afterwards,  that 
all  these  external  and  internal  causes  are  the  operations  of 
the  same  Eternal  and  Living  Reason  by  which  aU  is  created 
and  sustained.    We  therefore  must  confess  that  this  develop- 
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ment,  when  viewed  merely  in  a  one-sided  material  Hgbt,  seems 
to  be  a  contradiction  to  our  spiritual  nature,  but  that  it  reaUy 
obeys  the  Ahnighty  and  Omnipresent  Divine  will. 

We  should  have  a  false  conception  of  the  deyelopment  of 
the  human  race,  if  we  thought  that  all  men  equally  contri* 
bute  to  it.  There  have  been  some  highly.gifted  men  to  whom 
these  ideas  first  became  dear,  and  who  thus  were  able  to 
express  them  to  the  multitude.  Such  men  are  generally 
fer  advanced  beyond  the  rest  in  many  other  respects ;  they 
know  how  to  impart  many  useful  truths,  for  instance  the 
future  positions  of  the  heavenly  bodies  and  the  course  of  the 
seasons ;  they  are  therefore  looked  upon  as  intimate  with 
those  spirits  which  are  believed  to  dweU  in  all  natural  objects, 
in  other  v^ords  they  are  regarded  as  the  friends  of  the  gods ; 
they  are  admired  and  obeyed.  These  men,  however,  have  a 
deep  conviction  that  what  they  know  and  impart  to  others 
is  £Eur  from  being  exclusively  the  result  of  their  own  labours, 
for  their  minds  have  been  wakened  from  without  by  those 
natural  objects  which  they  have  observed  and  on  which  they 
have  reflected;  and,  even  their  inner  mental  capaciiy,  by 
which  they  have  worked  out  these  external  impressions,  they 
must  regard  as  a  gift  of  nature  and  of  the  gods.  They  feel 
themselves  as  it  were  inspired,  and  without  deception  pro- 
claim themselves  the  chosen  of  the  gods.  In  this  simple 
faith  there  indeed  exists  a  truth,  which  in  later  times  has 
been  often  overlooked ;  it  is  the  divine  agency  and  govern- 
ment in  man  and  nature,  which  has  obtained  a  living,  though 
not  perhaps  a  clearly  defined,  consciousness  in  their  minds. 
I  need  hardly  say  that  the  human  race  continues  in  this  way 
to  develop  its  moral  conceptions  as  well  as  its  knowledge  of 
nature  from  century  to  century,  and  from  thousands  to  tihou- 
sands  of  years,  and  that  these  ideas  and  this  knowledge  are 
unfolded  in  obedience  to  necessary  laws  of  existence  by  the 
reasonable  works  of  Nature,  namely,  by  the  human  race  in 
constant  reciprocation  with  nature  and  with  each  other. 

This  mental  growth  of  the  human  race  is  associated  with 
the  first  idea  of  a  God,  but,  as  in  the  former  case,  this  is 
at  first  of  very  slow  growth.  The  worship  of  nature  for 
a  long  period  predominated ;  but,  by  degrees,  in  propor- 
tion as  the  mond  ideas  of  man  were  developed,  they  were 
transferred  to  their  gods.  To  prove  that  the  heathen  divini- 
ties were   merely  natural    gods,   it  has  been  stated  that 
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many  immoral  qnalitieB  were  attributed  to  them ;  but  this 
must  not  conceal  the  trae  relation  there  existed  between 
them.  Men  bestowed  the  same  moral  qualities  on  their  gods, 
as  they  themselves  displayed ;  and  this  they  did,  it  is  evident, 
to  each  deity,  according  to  their  different  conceptions  req>eet- 
ing  the  powers  of  nature  he  might  wield.  We  must  not 
forget,  when  comiidering  this  subject,  that  the  <»riginal  mytks 
were  formed  at  a  period  when  there  was  a  very  imperlect 
notion  of  morality,  and  when  license,  rapacity,  and  crudty 
were  by  no  means  excluded ;  as  man  was,  so  were  the  gods 
who  were  created  by  him,  in  conformity  to  hk  rude  poeti- 
cal notions.  This  original  character  still  remained  with  the 
gods,  in  a  isubsequent  and  more  polished  period,  during 
which,  nevertheless,  some  poetical  ideas  were  added ;  but  at 
length  there  came  a  period  when,  from  the  progress  of  civili- 
zation, the  gods  were  in  direct  opposition  to  the  natural  as 
well  as  moral  concepti^is  of  the  age.  At  first  the  gods  of 
ancient  days  were  only  rejected  by  the  enlightened,  but  after- 
wards by  the  multitude.  This  manner  of  proceeding  naturally 
Taried  with  diflferent  people ;  but  the  principal  features  were 
i^e  same  in  all.  We  cannot  indeed  speak  with  the  same 
knowledge  of  the  period  which  preceded  Zoroaster  and  Coq- 
fuoius,  as  of  that  which  preceded  Socrates ;  yet  we  cannot 
doubt  that  there  was  a  great  nmilarity  in  the  course  of 
events. 

Natural  Science  had  a  great  influence  on  the  more  advanced 
conceptions  of  the  recognition  of  a  Qod,  by  banishing  from 
the  rank  of  free  agents  t^)se  natural  objects  vdiich  had  beea 
fbrmeriy  worshipped,  and  submitting  them  to  the  laws  of 
nature ;  for  when  the  car  of  the  Sun-god  rolls  on  without  lus 
guidance,  the  belief  in  his  existence  disappears :  and  so  it  is 
with  the  Moon-goddess,  when  her  silvery  light,  £ur  from  the 
woods  and  meadows  on  which  she  sometimes  pours  her 
radiance,  wanders  without  her  guidance  :  indeed,  all  the  gods 
will  be  driven  from  their  mountain  thrones,  wh^vver  these 
laws  are  properly  acknowledged. 

lathe  development  of  the  human  race  there  are  certain 
turning  points  where  the  mind  of  man  may  be  said  to  have 
attained  a  new  and  a  higher  station ;  but  the  most  inmiediate 
effects  of  this  success  wte  not  without  important  losses  to 
the  succeeding  period*  While  old  and  rooted  errors  are 
dispelled,  ^eat  truihs  which  are  connected  with  them  are 
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almost  always,  in  the  arrogance  of  victory,  likewise  over- 
thrown,  and  among  the  childishly  ignorant  multitude  who 
have  adopted  the  new  opinions,  not  &om  conviction  but  on 
the  word  of  others,  and  without  any  clear  connection  of  ideas, 
there  arises  an  insecurity  of  feeling  with  regard  to  aU  intel- 
lectual questions ;  the  former  ideas  of  the  physical  universe 
are  all  broken  up,  and  there  is  a  period  of  license  which 
throws  back  a  people  or  whole  nations,  into  a  depth  of  error 
and  darkness,  from  which  they  are  only  able  after  many  cen- 
turies to  disentangle  themselves. 

These  revolutions  however,  should  not  hinder  us  from 
seeing  how  Reason  and  Light  conquer  in  the  end;  every 
endeavour  to  trace  the  connection  of  one  thing  with  another, 
and  to  comprehend  the  laws  of  existence,  contributes  its  part 
to  lead  the  human  race  to  the  recognition  of  a  God  even 
where  this  was  not  intended,  indeed  when  such  an  endeavour 
had  an  opposite  end  in  view.  All  the  paths  of  thought  lead 
at  length  to  a  more  complete  comprehension  of  the  great 
unity  of  ideas;  although  often  at  first  leading  away  from  this, 
the  efforts  nevertheless  of  a  multitude  of  thinkers  must  be 
finally  guided  towards  the  true  centre ;  for  reflection  destroys 
its  own  mistaken  tendencies. 

We  will  force  our  way  to  this  central  point  that  we  may 
seek  in  what  the  unity  of  all  our  endeavours  consists,  in  order 
to  find  a  principle  for  the  lessons  of  duty  and  virtue.  How 
well  known  are  such  principles  as  the  following :  Advance 
towards  perfection.  Promote  the  general  good.  Follow  those 
maxims  which  can  rise  to  general  laws,  &c.  We  need  not 
name  them  all,  which  would  at  any  rate  be  a  wearisome  task ; 
it  is  enough  to  mention  that  which  is  generally  applicable, 
and  we  shall  then  find,  that  whichever  maxim  we  may  select 
for  the  object  of  our  reflection;  although  it  may  be  a  principle 
which  every  reasonable  being  would  be  forced  to  reject  at 
once,  it  is  sure  to  have  a  final  tendency  to  regulate  our  lives 
according  to  Reason.  None  of  these  principles  contain  the 
whole  essence  of  Virtue ;  but  they  have  still  contributed  to 
guide  those  into  the  path  of  reason,  who  comprehended  and 
obeyed  them :  for  one  wise  maxim  of  life  which  is  firmly 
adhered  to,  compels  us,  if  we  do  not  fidl  into  frequent  con- 
tradictions, to  follow  all  the  maxims  of  reason  so  far  as  we 
can  perceive  their  connection  with  that  principle  whence  we 
commenced.    Even  the  precept,  "  Promote  your  own  happi- 
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ness,'*  which  in  its  direct  acceptation  is  both  despicable  and 
opposed  to  reason,  will  yet  require  us  to  lead  a  life  in  har- 
mony with  reason,  if  we  remember  that  intellectual  pleasure 
must  be  included,  to  form  happiness ;  however,  we  must  allow 
that  this  precept  is  peculiarly  subject  to  be  wrongly  applied.  If 
the  notion  of  happiness  is  completely  comprehended  in  con- 
nection with  the  happiness  of  the  whole  nation,  it  then  leads 
to  a  correct  representation  of  our  moral  relations  when 
viewed  on  one  side.  We  must,  namely,  take  into  considera- 
tion that  man,  even  when  he  is  led  away  by  his  passions,  and 
forgets  his  reasonable  nature,  cannot  entirely  dissipate  the 
influence  which  the  reasonable  connection  of  the  world  must 
have  on  him ;  the  evil  that  he  does,  and  even  the  evil  that  he 
thinlcs,  brings  him  in  opposition  with  his  own  nature,  and  with 
the  whole  of  existence,  however  much  he  may  endeavour  to 
hide  it  from  himself.  Whatever  is  sin,  in  a  religious  sense, 
is  folly,  in  a  true  perception  of  the  world.  He  then  who  is 
thoroughly  convinced  of  an  eternal  reason  in  existence,  will 
find  that  happiness  is  one  with  virtue  and  piety.  It  is  true 
that  it  is  often  very  difficult  to  be  practically  convinced  of 
this  truth,  in  the  &ice  of  strong  opposing  impressions  which  - 
we  meet  at  every  turn,  so  that  the  better  persuasion  is  often 
forced  to  submit ;  but  this  weakness  of  the  human  race  can- 
not prevent  us  seeing  in  that  conviction  a  powerful  support  to 
virtue. 

With  respect  to  most  other  moral  83rstems,  that  which 
is  most  clearly  perceptible  in  them  is  the  requirement  that 
human  life  should  be  guided  by  reason,  not  indeed  accord- 
ing to  that  of  any  single  individual,  but  by  eternal  reason. 
It  is  not  merely  our  lives  that  must  be  regulated  by  it, 
but  all  our  inner  being  must  yield  to  this  reason,  and  rise 
along  with  it;  man  must  feel  that  he  possesses  his  true  spring 
of  life,  when  he  appropriates  to  himself  eternal  reason ;  other- 
wise his  whole  life  remains  but  a  broken,  irrational,  miser- 
able existence.  Everything  which  appeals  to  our  virtuous 
and  upright  feelings,  naturally  leads  us  to  a  divine  life,  that 
is,  to  religion. 

This  manner  of  thinking  is  at  once  strengthened  by  the 
conviction  which  arises  from  the  knowledge  of  natural  science. 
This  teaches  us  that  the  material  world,  which  before  we  con- 
sidered as  acting  in  opposition  to  reasonable  existence,  is 
most  entirely  incorporated  into  it ;  so  that  the  operations  of 
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nature  proceed  in  obedience  to  a  reason  which  is  entirely 
independent  of  us,  but  which  nevertheless  is  the  same  reason 
which  we  should  endeavour  by  means  of  our  free  will  to 
realize.  We  thus  know  that  our  life,  both  inwardly  and  out- 
wardly, continually  grows  in  more  perfect  accordance  with 
the  whole  of  existence,  the  more  it  is  guided  by  divine  reason. 

But  how  can  we  reconcile  this  doctrine  of  the  obedience  of 
the  material  world  to  the  commands  of  reason  with  that 
incontestable  truth,  that  we  are  frequently  inclined  to  deviate 
from  virtue  by  our  own  material  nature,  and  by  the  impres- 
sions of  external  nature  ?  This  truth  cannot  be  denied,  but 
it  must  be  viewed  in  connexion  with  another  equally  incon- 
testable truth,  namely,  that  our  own  uncontrolled  thoughts 
equally  lead  us  to  be  in  contradiction  with  virtue.  We  see, 
therefore,  that  this  touches  on  the  lot  of  finite  beings,  to  which 
indeed  we  are  unavoidably  subject,  though  in  no  single  in- 
stance without  responsibility.  It  is  the  same  here  as  in  our 
endeavours  to  make  use  of  external  nature,  especially  when 
these  are  somewhat  complicated;  we  seldom  succeed  in  so 
arranging  everything  in  what  we  imdertake  that  the  suitability 
or  relation  of  some  particular  parts  to  the  external  world  does 
not  interfere  with  the  attainment  of  the  highest  perfection; 
but  it  no  less  frequently  happens  that  there  are  mistakes  in 
<mr  thoughts  and  projects,  which  cause  such  imperfections. 
We  therefore  see  this  in  the  intellectual  as  much  as  in  the 
moral  world;  and  that  the  cause  of  our  errors  is  not  to  be 
found  in  the  material  nor  in  the  mental  faculty  as  such,  but 
that  its  origin  dwells  in  our  finite  natures. 

Is  there  no  opposition  between  God  and  the  world  ?  Yes ;  - 
the  Infinite  is  a  reality  equally  with  the  Finite.  We  could 
imagine  a  man  who  Uved  entirely  with  God,  setting  aside  the 
consideration  in  which  he  must  hold  the  life  of  other  indepen- 
dent beings,  the  difference  to  him  between  God  and  the  world 
would  then  have  ceased ;  but  no  one  ever  reaches  such  an  ideal : 
this  much  only  we  may  say,  the  more  a  man  strives  after  this 
ideal,  the  more  frequently  will  he  be  permitted,  in  sacred 
moments,  to  destroy  this  opposition  within  him  ;  while  in  liis 
mental  perception  he  realizes  the  immediate  operation  of  God 
in  that  which  is  called  the  world.  It  therefore  follows,  that 
the  less  a  man  Uves  with  God  in  this  world,  so  much  the 
stronger  to  him  will  be  the  opposition  between  God  and  the 
vorld :  yet  it  must  not  be  forgotten,  that  even  he  who  strives 
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most  earnestly  to  dwell  with  God  in  this  life,  must  jet  always 
Tiew  the  world,  in  a  certain  sense,  as  in  the  greatest  opposi- 
tion to  God;  inasmuch  as  he  distinguishes,  by  the  term 
''  world,  *'  all  that  in  the  finite,  which  separates  free  agents 
from  Deity ;  a  form  of  speech  which  the  better  deserves  to 
be  retained,  since  it  possesses  the  right  of  old  and  sacred 
usage. 

But  while  we  have  represented  ^xist^nce  as  a  kingdom  of 
reason,  we  are  again  met  by  a  doubt  in  the  question:  How  is 
this  reconcDeable  with  that  freedom  of  will  which  pennits 
eyil,  and  consequently  irrationality  ?  This  must  surely  have 
an  influence  on  the  course  of  events  in  the  world!  Before  we 
undertake  to  answer  this  question,  we  must  remember  that 
this  is  the  principal  difficulty  in  all  our  attempts  to  compre- 
hend the  government  <^  the  world,  and  of  which  the  Christian 
^  Church  gives  us  the  strongest  example.  The  purpose  of  our 
present  enquiry  does  not  oblige  us  to  answer  all  the  questions 
which  may  be  raised  with  respect  to  free  will;  but  only so^ far 
as  will  explain  to  us  how  reason  may  rule  on  a  comprehensiTe 
scale,  associated  with  individual  freedom  of  action;  and  this 
we  will  now  attempt  to  do. 

So  far  as  man  thinks,  he  is  free.  His  freedom  grows  with 
thought,  and  without  it,  he  is  subject  to  the  laws  of  unconsckms 
nature.  Man  is  never  an  entirely  free  agent,  or  a  comf^te 
slave  to  nature;  he  floats  between  the  two  extremes,  though 
in  very  unequal  proximity  to  the  one  or  the  other  conditkm. 
Free  activity  of  thought  is  only  in  a  certain  sense  with- 
drawn from  the  laws  of  nature,  which  are  indeed  one  wi& 
the  laws  of  existence.  It  might  appear  that  the  freed<Mn  of 
the  individual  was  opposed  to  the  dominion  of  universal  law; 
but  this  appearance  vanishes  at  a  nearer  view  of  ihe  case.  It 
is  indeed  evident  that  actions  are  performed  under  the  guid- 
ance of  free  will,  which  are  not  only  blameable,  but  also  in 
their  inmiediate  eflects  contradict  what  would  otherwise 
foUow  from  the  universal  law  of  reason.  It  might  thus  seem, 
that  from  the  manner  in  which  finite  creatures  abused  their 
free  will,  God  was  obliged  to  perform  arbitrary  actions; 
actions  which  lie  beyond  the  eternal  order  of  reason ;  but  wc 
^lust  at  the  same  time  consider  that  as  what  is  contrary  to 
reason  in  thought,  is  sure  at  l«st  to  destrov  itself,  even  tko«^ 
it  may  have  claimed  a  semblance  of  truth  for  many  ages;  so 
also  all  that  is  c(mtrary  to  reason  in  the  remaining  portion 
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of  our  free  agency,  will  destrc^  itself ,  Thought,  in  conlmiiity 
with  ita  nature,  iBUst  act  according  to  Nature's  eternal  laws; 
so  that  its  irrational  flights  are  in  oppositicm  to  its  fundamental 
ess^ee;  and  in  this  there  is  an  attempt  to  weaken  the  power 
of  evil  in  the  will  itsel£  Besides  this,  hj  the  wisdom  oi  the 
whole  of  existence  with  which  man  is  in  constant  and  reci- 
procal communication,  he  is  required  to  regulate  his  thou^its 
in  harmony  with  this  wisdom,  so  that  the  conclusions  of  o«r 
free  will,  though  not  absolutely  perfect,  may  be  in  a  general 
manner  intermingled  with  the  reasonable  harmony  of  the 
whole:  but  so  &r  as  the  effects  of  evil  disturb  the  arrange- 
ments of  recuson,  they  produce  counter  effects,  which  in  fiie 
end  destroy  the  e\il.  All  this  follows  naturally;  but  it 
leqiiires  some  explanation;  we  will  therefore  begin  with  an 
example. 

Let  us  imagine  a  man  possessed  with  a  blameaUe  thirst  Ibr 
power.  This  quality  is  not  essentially  worse  than  any  other 
natural  disposition:  it  generally  possesses  the  capability  of 
Tuhng  and  guiding,  and  consequently  of  co-operating  with 
reason ;  but  it  is  also  inclined  to  enforce  its  own  wiU,  and  to 
compel  others  to  obedience,  and  it  frequently  degenerates  so 
£ur  as  to  endeavour  to  obtain  this,  if  it  is  not  withheld  by 
reason.  A  harmless  lore  of  power  may  indeed  be  opposed 
by  the  self- will,  the  prejudices,  or  the  selfishness  of  some, 
but  is  also  supported  in  its  efibrts  to  forward  the  reasonable, 
by  the  clearer  insight  and  the  goodwill  of  others ;  evil  is 
promoted  by  the  seryile  spirit  of  many,  and  even  receiTts 
assistance  from  those  who  expect  to  be  rewarded,  when  they 
submit  to  be  tools  to  the  will  of  the  ambitious ;  it  not  only 
meets  with  opposition  from  all  the  malicious  hindrances  it 
has  itself  opposed  to  yirtue,  but  also  frx>m  an  inward  sense  of 
right  and  spint  of  independence  in  msCnkind.  A  strong  loye 
of  power,  if  not  sufficiently  controlled,  is  sure  to  commit 
mueh  enxHT  along  with  the  good  that  it  performs,  but  it  is 
easy  to  perceive  that  the  forces  which  assist  good  actions  are 
in  conformity  with  reason,  and  caimot,  consequently,  contain 
anything  which  must  of  necessity  be  destroyed  by  time; 
whereas  the  forces  which  assist  evil  actions  are  opposed  to 
reason,  and  therefore  are  i&  mutual  contradiction  both  with 
.  oae  another  and  with  all  other  existing  objects.  A  vigcwrous 
p^wer  of  ruling  is  a  centre  of  str^igth,  from  which  proceed 
various  effect?,  which  are  more  entirely  subordinate  to  the 
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ruling  spirit  tlie  nearer  they  approach  it  in  time  and  space ; 
but  depart  from  it  and  submit  to  foreign  influences  the 
farther  they  are  removed  from  the  centre  of  action.  It  is  of 
course  understood  that  these  decisions  are  only  the  most 
general  and  prominent  features,  and  that  there  must  be  many 
apparent  exceptions,  for  which  it  would  be  difficult  to  account, 
but  much  will  be  cleared  up  if  we  divide  our  general  example 
into  some  smaller  branches.  One  of  the  strongest  expres- 
sions of  the  thirst  for  power,  is  well  known  to  be  the  desire 
of  conquest :  it  will  not  diminish  the  force  of  those  principles 
which  we  now  wish  to  brine  forward  if  we  acknowledge  that 
a  thirst  for  power  is  not  tihie  only  motive  for  conquest,  but 
that  a  desire  for  honour  also  operates  with  many  other 
influences.  The  conqueror  will  not  easily  accomplish  nmch 
if  he  does  not  meet  with  a  slackness  and  remissness  in  other 
countries  which  requires  rousing  and  regulating  forces,  and 
this  the  spirit  of  conquest  brings  along  with  it.  It  is  true 
that  more  or  less  confdsion  and  destruction  accompanies  the 
new  order  of  things,  but  the  operations  of  freedom  here 
resemble  those  of  nature,  as  in  spite  of  all  dissimilarities  they 
must  equally  work  in  accordance  with  the  fimdamental  laws 
of  existence ;  if  the  conquest  degenerates  into  a  long  oppres- 
sion, the  very  pressure  and  injustice  of  the  deed  rouses  an 
energy  which  is  I'equisite  to  throw  off  the  yoke,  and  then  the 
people  come  out  renovated  and  refreshed  from  the  struggle. 
Or  the  predominating  power  may  not  encounter  a  corre- 
sponding opposition,  and  then  the  victors  form  a  new  people 
in  the  land,  who  adopt  the  most  serviceable  part  of  tiie 
older  forces  of  the  coimtry.  The  useful  forces  which  the 
victor  has  roused,  both  among  his  own  people  and  in  the 
conquered  nation,  and  the  good  laws  and  ordinances  which 
he  introduces,  will  long  endure ;  while  that  which  is  pre- 
judicial to  the  world  will  sink  beneath  all  the  opposing 
forces  which  it  must  awaken.  We  must,  however,  bear  in 
mind,  that  centuries  form  but  short  periods  in  the  history  of 
ihe  human  race. 

Despotism,  it  is  well  known,  almost  always  accompanies  a 
thirst  for  conquest,  but  it  may  exist  independently;  it 
Nourishes  only  where  the  mental  faculties  of  the  nation  in 
general  are  either  not  sufficiently  developed,  or  are  weakened 
by  false  training.  In  the  latter  case,  despotism  may  last  a 
IcMig  time ;  but  if  the  people  themselves  have  not  sufficient 
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energy  to  overcome   the   oppression,  foreign   powers  will 
accomplish  it  sooner  or  later. 

Before  I  proceed,  I  must  remoye  one  objection,  which, 
Tiewed  from  a  finite  groimd,  is  insurmountable,  but  which. 
loses  all  its  weight  when  seen  from  a  point  whence  the  whole 
question  may  be  surveyed  at  once.  Looking  only  on  the 
finite  view,  we  may  argue,  what  does  it  avail  the  in- 
numerable beings  who  suffer  perhaps  both  mentally  and 
bodily,  possibly  during  life,  that  the  misfortunes  which 
oppress  them  here  will  be  explained  in  a  hiffher  order  oi 
thmgs  ?  This  objection  is  an  old  one,  and  so  is  the  answer, 
but  the  argument  is  repeated  whenever  any  one  endeavours- 
to  exhibit  the  reasonable  order  of  human  affidrs,  and  on  that 
accomit  the  answer  must  also  be  repeated  each  time,  and 
especially  because  every  time  it  becomes  more  obvious.  Above 
all  things,  we  must  remember  the  present  explanation  does 
not  pretend  to  offer  any  additional  proof  of  that  agreement  of 
existence  with  our  conceptions  of  perfection,  which  is  partly  ^ 
founded  on  the  sensational  perceptions,  and  partly  on  one- 
sided reflection.  .  We  will  merely  maintain  this  important 
truth,  that  all  which  is  contrary  to  reason,  will  in  the  end  be 
resolved  into  the  eternal  activity  of  reason  in  existence,  and 
that  the  harmony  of  reason  must  conquer.  We  have  only 
to  add  that  objects  may  exist,  which  though  they  themselves 
are  in  conformity  with  reason,  may  yet  possibly,  during  a 
certain  period  of  time,  be  opposed  to  the  general  order  of 
reason,  and  consequently  must  sink,  that  they  may  again  arise 
at  the  proper  season. 

We  must  fmrther  remind  the  inquirer  that  no  system, 
merely  taken  from  a  finite  point  of  view,  has  yet  been  dis- 
covered, in  which  evil,  whether  physical  or  moral,  has  been  . 
represented  as  destroyed  and  resolved  into  good;  for  this  we 
must  point  to  a  duration  of  life  beyond  this  mortal  existence, 
and  our  powers  of  comprehension  cannot  dispense  even  with 
tins  advantage.  The  belief  in  such  a  continuous  life  is  indeed 
natural  to  us,  as  will  be  proved  in  the  sequel.  Here  we  only 
hold  fast  to  the  reasonable  connection  of  all  things,  whether 
it  may  flatter  or  disappoint  our  desires. 

We  must  still  feird^r  remember  that  all  finite  existence  is 
infinitely  small  in  comparison  with  the  whole ;  and  although 
some  of  the  effects  of  the  abuse  and  error  of  free-will  may 
extoid  through  centuries,  and  even  thousands  of  years,  still 
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the  proportion  remains  infinitely  small.  No  one  can  deny 
this  trutii,  but  it  will  perhaps  animate  and  invigorate  our 
knowledge,  if  it  is  explained  by  an  example  which  is  offered 
to  us  by  our  globe.  Without  going  farther  baok  than  where 
we  may  be  guided  by  facts  which  have  been  cleaiiy  proved, 
we  perceive  that  our  earth  must  have  exi^d  some  thousand 
years  before  the  creation  of  any  cn^anic  beings,  lliat  more 
thous^ids  of  years  must  hav^  elapsed  during  which  there  was 
nothing  but  barren  vegetati(^  toad  soft-bodied  animals,  that 
at  a  still  later  period  tiiere  was  a  succession  of  eras,  eadti 
commencing  at  tiie  downfall  of  the  preceding  one;  every  ene 
of  these  periods  made  a  fresh  step  in  devdiopment,  till  at 
last  man  i^peared.  What  is  all  the  time  during  which  man 
has  existed,  compared  to  these  immeasurable  series  of  thou- 
sands of  yearo  ?  What  again  are  the  individual  epochs  in 
tiie  human  raoe  in  ccnnparison  with  the  whole  period  of  its 
existence,  without  even  including  the  time  which  is  still  to 
come  ?  yet  we  have  only  taken  our  own  globe  as  an  example: 
the  universe  exhibits  far  longer  divisions  of  time. 

The  development  of  the  human  race  has  been  similar  to 
that  of  the  globe,  in  spite  of  Ihe  usurpations  of  free  wiM : 
which  have  apparently  but  a  small  influence  on  tiie  course  of 
nature.  I  have  heard  it  maintained  by  some  theologians  who 
]mm1  been  misguided  by  the  literal  comprehaisiom  of  some 
passages  in  the  Bible,  tiiat  death  entered  the  world  witk  sin, 
but  nature  dearly  proves  this  is  a  misinterpretation,  by  the 
evident  traces  of  death,  destruction,  and  pain,  before  the 
existence  of  the  human  race  on  earth ;  and  at  the  same  time 
all  researdies  into  the  nature  of  the  human  body  show,  l^at 
by  its  original  canstruetiom,  it  bears  the  stamp  of  mortality. 

We  must  therefore  conclude  from  all  that  has  been  said, 
that  the  human  race  develops  itself  according  to  the  laws  of 
reason,  that  the  series  of  changes  which  take  place,  in  spite 
of  many  alternations  from  progressive  to  retrogade  move- 
ments, are  still  an  actual  development,  aiul  that  the  usiB^pa- 
tions  of  free-will,  notwithstanding  apparently  dist^^bk^ 
influences,  must  obey  the  eternal  oider  of  Reason.  We  may 
add  to  this,  that  human  reason  perpetually  develops  greata* 
depth  of  knowledge  and  more  distinct  views,  and  thus  is 
armed  with  greater  power  to  avoid  mistakes.  In  short,  we 
may  happily  rest  assured,  that  all  those  entangko^nts  which 
be&ll  the  human  race,  and  which  seem  somewiutt  threat^di^ 


ALL   EXI8TEKCB  A  BOJilNION  OF   SEASON.  127 

at  the  present  Hmje,  cannot  prevent  us  from  peroeiving  that 
the  race  of  man  more  and  more  approaches  the  realisation  of 
a  kii^dom  of  reason  upon  earth,  though  of  course  subject  to 
those  iimitadons  whidi  must  accimipany  a  finite  existence. 

We  return  to  survey  cmce  more  tie  reciprocal  influence  <rf 
rea8(malde  creatures  on  earth.  The  mental  development 
to  which  every  inhabitant  of  earth  is  subject,  is  the  imited 
Sect  oi  his  own  acticm,  and  the  influence  of  the  surrounding 
woHd,  in  which  his  fellow-creatures  usually  occupy  the  moet 
esBential  portion.  No  single  man  could  have  developed  all 
tiie  kiK>wledge  and  learning  which  the  human  race  as  a  whc^ 
lifts  produced;  indeed,  human  life  is  not  long  enough  to  ac- 
complish sudi  a  task.  Hie  highest  degree  of  mental  cultiva- 
tioa  which  a  man  can  reach  is  the  capability  to  penetirate 
tkoroughly  a  limited  circle  of  knowledge,  and  by  aid  of  the 
intellectual  development  thence  attained,  j(nned  to  an  eager 
love  of  inquiry,  to  gain  a  tolerably  clear  image  of  the  whole 
of  eiistenoe.  With  respect  to  much  which  he  is  not  able  to 
acquire  by  his  own  investigations,  he  must  rely  on  that  of  the 
rest  of  the  human  race ;  he  must  receive  the  information  as 
a  gift  irom  that  reason  which  pervades  the  whole  of  existence. 
It  is  a  Hght  wbic^  permits  him  to  perceive  that  which  is  con- 
ceskd  ia  the  fathomless  depths  of  his  own  being.  "Hm 
aj^hension  and  acquirement  is,  in  that  case,  a  faiHi.  This 
e]^«8^on  nmst  however  be  understood  with  more  or  less 
measing,  and  we  must  only  use  it  in  the  latt^  sense  as  oon- 
BBCted  with  those  truths  which  relate  most  intimately  to  the 
essential  principle  of  our  existence.  We  cannot  m^aw  any 
defined  hmits  li^re ;  for  the  higher  a  man  has  raised  himself 
to  a  really  true  and  natural  mental  development,  so  much 
the  moTO  means  has  he  at  ids  disposal  to  strengthen  his  belief 
in  truth ;  he  is  indeed  often  enabled,  by  this,  to  ohsmge  that 
into  knowledge  which  must  remain  faith  in  others ;  and  ev^ 
where  he  is  forced  to  abide  by  feuth  alone,  he  can  raise  it  to 
greater  distinctness  and  power  by  confirming  himself  in  the 
remaining  truths  which  he  is  conscious  of.  In  all  our  m^ital 
^rts,  we  must  endeavour,  if  we  would  not  wander  from  the 
r%lit  path,  to  preserve  our  natural  love  of  truth  in  its  entire 
pniily;  for  our  inclinaticms  often  tempt  us  to  adopt  that 
wlddi  flatters  them,  for  truth.  Amidst  the  temptations 
which  most  easily  gain  ground  among  those  who  would  be 
teadiers  and  guides  of  the  human  race,  is  the  pleasure  of 
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saying  something  extraordinary  to  our  fellow-creatures,  some* 
thmg  which  draws  admiration  on  the  speaker. 

All  the  distinct  and  simple  truths  in  man,  as  we  have  seen, 

'  are  revelations  of  Eternal  Reason.  He  therefore  who  discovers 
and  declares  them,  is  so  far  an  instrument  in  the  hands  of 
God.  In  as  much  as  the  revealed  truth  is  higher,  more  com- 
prehensive, and  more  exalting,  it  is  proportionately  super- 
natural in  comparison  with  that  finite  condition  which  at  a 
lower  estimate  is  exclusively  called  Nature,  although  it  is 
perfectly  natural  in  the  etenml  nature  of  God.  One  external 
sign  of  the  exalted  nature  of  this  revelation  is  the  vastness  of 

'  its  operation;  vast,  let  it  be  observed,  not  merely  by  its  great 
extension  through  the  world,  but  in  the  amount  of  the  effect 
which  it  produces  in  the  human  race  itself — ^the  improvement, 
the  exaltation,  the  nearer  ^proach  to  God,  of  which  mankind 
thus  becomes  conscious. 

The  chief  intention  of  what  has  been  said  of  the  relative 
conditions  of  free  will  was  to  show  that  all  the  free  beings  on 

^  earth  are  intended  to  form  a  kingdom  of  reason ;  and  that  this 
is  a  natural  consequence  of  the  plan  of  nature  now  existing, 
but  which  yet  must  be  carried  to  greater  perfection  by  a 
continued  development:  all  that  I  have  said  beyond  thk 
was  merely  added  to  prevent  misimderstandings.  It  is  easy 
to  apply  this  now  to  the  rational  inhabitants  of  other 
worlds ;  they  are  formed  according  to  the  same  laws  as  the 
inhabitants  of  our  globe,  they  must  therefore  be  mortal  in 
the  same  sense  as  men  ;  they  must  all,  in  conformity  with 
their  existence,  have  a  conmiencement  in  their  own  appointed 
tim^  and  place ;  they  must  be  subject  to  the  impressions  of 
their  surroimding  world,  and,  therefore,  be  conscious  of  what 
conciliates  or  opposes  their  wills,  that  is,  they  must  feel 
pleasure  and  displeasure ;  they  must  begin  their  sensational 
existence  with  a  capacity  for  reasoning,  and  must  feel  them- 
selves impelled  to  develop  this  as  well  by  natural  inclinatk>n, 
as  by  the  rousing  influence  of  the  surrounding  world.  Every 
other  free  being  must  receive  impressions,  some  in  opposition 
to  the  will  and  inclinations,  and  others  agreeing  widi  them. 
The  contest  with  the  rebellious  will  must  develop  laws  of 
wiU  which  do  not  indeed  absolutely  compel,  as  the  laws  of 
nature,  but  at  the  same  time  demand  that  certain  maxims  of 
reason  should  be  realized  by  independent  efforts.     They  can 

no  more  all  be  created  with  equal  capacities  than  mankind 
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on  our  globe,  for  the  existence  of  every  indiyidnal  b^ins 
under  different  conditions  of  time  and  space.  Thus,  as  on 
our  earth,  the  most  highly  gifted  will  there  also  form  a  ladder 
for  their  fellow-creatures,  of  greater  or  less  compass  according 
to  the  capacity  of  each.  They  must  feel  that  they  are  urged 
by  a  common  natural  impulse,  and  by  a  common  need,  to 
conquer  the  acts  of  involuntary  nature,  by  common  desire  to 
comprehend  existence  and  to  act  in  ccmimon;  in  short,  the 
principal  features  in  their  mental  being  must  accord  with 
that  which  we  recognize  in  all  free  natures  on  earth. 

When  we  have  gained  a  clear  conception  of  this  essential 
unity  in   the  moral  world,  we  may  venture,  though  very 
cautiously,  to  make  an  attempt  to  develop  stUl  further  this 
fundamental  view.     We  may  be   easily  led,  in  such  an 
attempt,  to  transfer  the  peculuuities  of  our  own  earth  to  the 
rest  of  existence.    When  I  spoke  of  the  essential  unity  of  the 
faculty  of  the  understanding,  that  which  I  said  of  the  possible 
wide  distribution  of  different  forms  of  existence,  although 
possessing  one  fundamental  nature,  may  also  be  applied  to 
this.    Let  us  only  remember  the  various  stages  of  develop- 
ment in  which  we  find   the   human  mind,  owing  to  the 
different  conditions  of  existence  on  our  earth.     But  what  are 
these  dissimilarities  of  condition  when  compared  to  those 
which  exist  in  all  the  planets !  amidst  those  inniunerable 
worlds  there  is  every  possible  dissimilarity  with  regard  to 
age,  light,  radiation,  &c.     Our  tolerably  exact  knowledge  of 
the  dissimilarity  of  these  conditions  is  limited  to  an  inex- 
pressibly small  part  of  the  whole  ;  its  application,  therefore, 
to  the  results  of  those  intellectual  forms  of  existence  which 
are  determined,  must  be  stiU  more  limited.     The  variety  in 
the  nature  of  the  planets  of  our  own  system  is  very  great, 
but  if  we  extend  our  thoughts  over  the  whole  universe  the 
di£Perences  are  endless.     On  some  planets  the  creatures  may 
possibly  be  on  a  far  larger  scale,  on  others  far  smaller  than 
our  own ;  on  some,  perhaps,  they  are  formed  of  less  solid 
matter,  or  may,  indeed,  approach  the  transparency  of  sether, 
or,  on  others  again,  be  formed  of  much  denser  matter.     The 
rational  creatures  on  some  of  the  planets  may  be  capable  of 
receiying  &r  quicker,  more  acute,  and  more  distinct  impres- 
sions than  on  the  earth,  and  on  others  it  may  be  quite  the 
contrary.     If  we  now  turn  to  the  mental  forces  and  mental 
devdopment  we  cannot  acknowledge  less  variety;  we  may 
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imagine  that  ihere  are  reofiomble  beings  with  weaker  &eiiUie» 
than  ourselves,  but  if  we  properly  appreciate  our  precieBt 
distance  from  tiie  aspirati<ms  of  our  reason  we  feel  compelled 
to  admowiedge  that  an  endless  number  of  degrees  of  derelc^ 
ment  may  exist  above  ike  point  we  -httve  reached.  Yet  we 
must  not  be  depressed  widi  4hi8  reflection.  Our  race  is  still 
in  its  youth  on  earth,  and  seems  to  have  a  l(mg  futurity  in 
prospect  for  higher  develc^ment,  and  we  may  yentore  to 
hope  that  those  who  have  fulfilled  their  appointed  path  on 
earth  in  the  season  which  was  allotted  them,  may  yet  have  an 
opportunity  elsewhere  to  rise  to  a  still  higher  summit. 


On  M0  IntercommumMtien  iskieh  wamts  between  the  PlmuU, 

Ws  have  seen  tiiat  the  inhabitants  of  our  planet  poMcss 
some  knowledge  of  the  condition  of  other  planets.  W\ik 
regard  to  the  moral  gewmment  of  other  planets,  we  limited 
ourselves  to  prove  that  the  essential  pnncipie  on  which  it 
rests  must  be  similar  to  ours ;  but  to  say  anything  deteinmuite  ; 
of  the  peculiarities^ which  each  may  separately  enjoy,  is  bejond 
our  power.  We  were  less  limited  as  to  our  knowledge  of  tiie 
natimd  laws;  we  can  determine  the  period  occupied  by'a 
▼ear  on  each  of  the  planets  in  our  system:  and  on  those  best 
known  to  us  we  can  pronounce  the  length  of  their  days,  their 
solar  and  lunar  eclipses,  the  velocity  of  idling  bodies,  tiie 
path  described  by  projected  bodies,  their  density,  the  amovmt 
of  light  which  they  receive  from  the  sun,  &c.  Just  as  we  aie 
able  to  know  this  of  other  planets,  we  must  suppose  that  the 
inhabitants  of  other  worlds  are  capable  of  under8tanding4>iir 
condition;  The  inhabitants  of  those  worlds  who  possese  higgler 
fiftculties  than  ourselves,  or  who  have  made  greater  progresB, 
may  naturally  know  mxMre  of  the  condition  of  our  pUmet  tium 
we  are  able  to  know  of  them ;  but  we  shaU  not  remain  content 
with  the  knowledge  ^fe  at  present  possess  of  the  condition  ef 
other  planets.  We  will  transport  ourselves  in  thoi:^ht  three 
hundred  years  back,  before  me  knowledge  of  the  Copeniioan 
system  was  spread.  What  would  then  have  been  said  of  any 
one  who  could  have  imagined  the  trutiis  of  other  worlds  at 
that  time  unknown,  but  of  whose  existence  we  are  now  cer- 
tain ?  What  would  have  been  said  of  him  who  believed  ^hat 
the  planets  were  worlds  like  our  own,  with  periodical  years 
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and  days  ?  What  would  have  been  thought  of  him  -iRdiD 
could  hare  prophesied  that  a  tune  wonld  come  when  moon- 
tams  would  be  discovered  in  the  moon,  their  height  meanired, 
&c,  &c.,  and  that  maps  of  fiudi  exactitode  would  be  taken 
of  that  side  of  the  moon  whidi  'is  tamed  towanb  ns,  that  in 
ftme  respects  they  surpass  those  we  possess  of  the  smr&oe  of 
the  globe  ?  What  would  hsre  been  thought  of  him  who  Ten- 
tared  to  maintain  that  *the  fixed  >stars  were  distant  sons,  of 
which  many  must  be  much  larger  than  our  own  sun  ?  Would 
^ey  not  have  been  regarded  as  dreamers  ?  No,  we  may  my, 
not  by  all.  Some  few  even  in  ancient  times  participated  m 
Unas  knowledge,  although  not  supported  by  all  the  reasons 
which  we  now  possess  to  prove  its  truth.  Certainly  a  few 
lecegnised  it,  but  hardly  one  in  a  mifiion;  the  great  mass, 
eren  among  the  enlightened,  ridiculed  these  dreamy  thoughts, 
fio  iai  beyond  the  customary  range  of  knowledge.  Must  we 
not  expect  this  to  happen  in  the  present  times,  under  similar 
conditions  ?  We  cannot  wholly  escape  it,  though  periiaps  we 
may  expect  milder  treatment,  after  the  greater  experience  we 
now  possess  of  the  power  with  which  discoveries  occasionally 
eveafkap  the  boundaries  which  formeiiy  were  deemed  the 
extreme  limits  of  human  knowledge.  No  one  wiU  deny  that 
we  are  still  tax  removed  from  that  knowledge  of  the  structure 
of  ike  universe  which  it  is  possible  for  us  to  attain.  If  we 
ccmsider  the  constant  addition  to  our  means  of  discovery,  and 
how  one  branch  of  science  supports  and  strengthens  another, 
we  are  then  sensibly  impressed  that  the  limits  of  knowledge 
are  stiU  far  distant.  Tycho  Brahe  neither  possessed  the  tele- 
scope, the  astronomical  clock,  nor  the  micrometer.  Even  a 
century  after  his  time  telescopes  were  veiy  imperfect  mstru- 
ments  when  compared  to  those  we  owe  to  DoUond  and  Hersehel, 
«nd  these  again  have  been  far  surpassed,  especially  by  those 
which  Frauenhofer  and  his  successors  have  produced,  docks 
and  metrical  instruments  have  been  brought  to  such  per- 
fection, that  they  seem  nearly  to  reach  the  limits  of  what  is 
sttamable ;  but  astronomers  are  endeavouring,  and  with  jus- 
tice, to  aim  at  something  still  higher,  because  they  know  that 
eren  this  small  attempt  might  yet  lead  to  much  whidi  would 
otherwise  be  unattainable.  Science  has  receivedgreat  support 
in  another  way  by  the  immense  increase  in  the  number  of  her 
labourers,  and  from  the  far  more  perfect  fbundation  of  know- 
ledge from  which  they  start,    finally,  astronomy  has  been 

k2 
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▼ery  much  aided  by  the  progress  of  other  branches  of  natm] 
science ;  thus  geology,  for  example,  has  enabled  us  to  hm 
conclusions  as  to  the  internal  structure  of  the  planets ;  om 
increasing  acquaintance  with  the  magnetism  of  the  globe  giTCf 
us  a  prospect  of  imderstanding  that  of  the  other  worlds.  The 
constant  progress  in  our  knowledge  of  the  nature  of  light  and 
heat  will  in  time  make  us  acquainted  with  a  yariety  of  con- 
ditions hitherto  concealed  on  distant  planets.  Yes,  it  is  pos- 
sible that  at  a  very  distant  period,  we  may  attain  such  an 
accurate  knowledge  of  the  organic  laws  of  our  globe,  that 
some  of  this  knowledge  may  be  applied  to  the  organizations 
existing  in  other  worlds.  I  know  ^e  chasm  is  immense,  but 
in  t^e  meanwhile  we  must  consider  what  wonderful  progress 
has  been  made  in  our  knowledge  of  the  laws  which  govem  the 
animal  creation  during  the  last  half  century.  The  connection 
which  subsists  between  the  present  animal  kingdom  and  that 
which  disappeared  in  the  course  of  several  thousand  yean, 
and  the  imity  of  the  laws  by  which  we  can  comprehend  them, 
give  us  hopes  that  one  day  we  shall  be  able  to  point  out  the 
conditions  imder  which  the  animal  and  vegetable  kingdoms 
have  been  successively  developed,  as  well  as  the  conditions 
under  which  certain  forms  might  exist  which  have  never  yet 
been  realized.  It  is  indeed  true,  that  from  our  present  know- 
ledge to  the  knowledge  of  organic  beings  on  distant  planets, 
where  not  only  there  may,  but  there  must  exist  entirely  diffe- 
rent matter  from  that  on  our  earth,  there  is  apparently  a  gap 
which  cannot  be  filled;  but  Chemistry  alone  will  in  time  t^ 
us  general  laws  for  the  formation  of  matter,  by  which  we  shall 
be  enabled  to  form  conclusions  of  what  happens  in  other 
worlds. 

We,  therefore,  hope  in  this  world  to  be  continually  gaining 
.  more  and  more  knowledge  which  will  give  us  a  much  deeper 
insight  of  what  happens  on  distant  planets  and  at  the  same 
time  will  enlarge  the  sympathies  of  our  spiritual  existence 
with  the  whole  of  the  Universe.  If  we  now  imagine  that  the 
same  thing  happens  on  other  planets  with  regard  to  us,  we 
must  perceive  that  there  is  an  ai-raugement  in  finite  existence 
by  means  of  which  one  part  of  the  imiverse  may  comprehend 
the  other  by  its  mental  faculties  j  that,  consequently,  each 
essential  portion  of  the  universe  may  recognize  the  whole; 
even  that  every  one  may  possess  a  knowledge  of  the  Knowled^ 
the  Faith,  and  the  Recognition  of  a  God  in  other  worlds;  ia 
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short,  that  the  whole  of  existence  is  not  alone,  by  origin  and 
by  the  guidance  of  the  eternal,  all-powerful  Beason,  a  kuigdom 
of  reason,  but  that  there  is  a  disposition  towards  a  community 
of  ^reason  in  the  finite  thinking  being  itself,  a  disposition 
which,  among  the  inhabitants  of  the  earth,  has  hitherto  only 
reached  a  certain  degree  of  that  development  which  is  de- 
sired, but  which,  probably,  has  already  reached  far  higher 
perfection  in  some  other  parts  of  existence.  It  therefore 
Mows  from  the  nature  of  things,  that  we  may  say,  in  the 
most  comprehensiye  meaning  of  the  expression,  ^latthe 
whole  of  Existence  is  a  kingdom  of  Beason. 


THE  CULTIVATION  OP  SOIBHrCE 

CONSIDERED  AS  AN  EXERCISE  OF  RELIGION. 


An  Address  delivered  at  the  Festival  of  the  University  comme- 
morating  the  Lutheran  Reformation^  1814. 

I  have  been  induced  to  print  this  short  address,  because  it  includes 
many  of  the  ideas  which  are  more  fdUy  developed  in  other  parts  of  this 
book«  and  also  as  it  enables  me,  from  its  brevity,  to  place  their  unity  in 
a  stronger  light.  In  everything  essential,  I  have  printed  it  as  it  was 
originally  delivered,  since  it  may  be  useful  to  compare  the  views  of  an 
author  on  subjects  closely  related,  which  have  been  written  during  a 
period  of  thirty-five  years.  I  must  observe,  with  respect  to  that  part  of 
the  address  which  is  specially  applicable  to  the  circumstances  under  wfaidi 
it  was  delivered,  that  the  festival  was  formerly  not  only,  as  at  present,  a 
commemoration  of  the  religious  improvement  and  the  reforms  of  tiie 
University,  under  Christian  111.,  but  it  also  commemorated  the  inaugura- 
tion of  the  new  academicians.  The  speech  was  delivered  in  the  Latin 
language;  I,  however,  comm^micated  it  in  Danish,  in  Molbeck's  Athene 
for  February,  1815. 

By  the  laws  of  our  learned  society  the  task  has  devolted 
xipon  me  to-day,  to  recall  to  your  minds  the  happy  revival  of 
the  true  feith  in  our  country.  However  beautiful  and 
inspiring  this  subject  is  I  should  still  shrink  from  it,  conscious 
how  much  I  am  wanting  in  the  gift  of  eloquence  and  in  the 
practice  of  public  spealang,  if  a  holy  duty  did  not  urge  me  to 
come  forward.  This  duty,  however,  secures  me  the  most 
indulgent  sentence  from  you,  so  that  here,  as  elsewhere,  the 
consciousness  of  doing  right  gives  the  courage  to  perform  it 

When  under  the  influence  of  religious  gratitude  men  meet 
together  to  celebrate  the  establishment  of  Sie  empire  of  truth, 
it  seems  to  me  we  should  remind  one  another  that  this  empire, 
although  in  itself  eternal  and  indestructible,  may  be  lost  to 
us  if  we  do  not  watch  it  ourselves  with  conscientious  zeal,  for 
man  is  continually  in  dread  of  his  own  weakness.  No  sooner 
is  one  error  overcome  than  another,  which  we  imagined  was 
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buiied  in  obliTion,  rises  up  ftgain,  and  human  nature  is  so 
feeble  and  so  fickle  ths^t  most  people  turn  directly  from  the 
extreme  of  one  error  to  the  extreme  of  the  other,  which 
fonnerlj  was  the  object  of  their  hatred  and  contempt;  and 
pass  over  the  firm  centre  of  truth,  despising  that  pure  light 
from  which,  nevertheless,  all  the  glittering  colours  of  error 
have  borrowed  their  lustre.  Suppose,  for  iostance,  there  was 
a  period  in  which  the  development  <^  Seience  was  hindered 
by  the  foolish  idea  that  it  endangered  feith  and  piety,  many 
would  not  become  conscious  of  &is  error  without  filing  into 
the  opposite  fearfril  opinion  that  Religion,  as  the  eternal 
enemy  of  Eeason^  must  be  extirpated  ;  but  hardly  would  the 
adherents  of  these  opinions  become  ashamed  of  their  godle^ 
frenzy,  than  the  previous  dread  of  science  would  be  again 
expressed,  and  partly,  indeed,  by  the  very  same  people  who, 
formerly,  dung  zealously  to  the  opposite  error. 

We  pity  those  only  for  their  own  sakes  who  allow  them- 
selves to  be  blown  about  hither  and  thither  by  the  gust  of 
every  opinion ;  but,  for  the  sake  of  mankind,  we  bewail  the 
many  excellent  youths  who  with  enthusiasm  for  everything 
noble  and  good,  have  not  yet  surveyed  the  world  and  its 
opinions  in  a  true  light,  and  who  only  resign  themselves  to 
the  one  error  because  they  so  keenly  feel  the  enormity  of  the 
other.  It  is  this  distrust  of  reason,  that  light  which  God  has 
given  us,  which  has  latterly  led  away  so  many  people,  and 
some  of  them  noble  minds,  to  exchange  the  freedom  of 
Lutheran  Christianity  for  the  priestly  servitude  of  the  Romish 
Church,  an  error  whose  existence  happily  we  may  principally 
seek  fbr  from  abroad,  though  we  have  sufficient  grounds  at 
home  to  oblige  us  to  to  strive  earnestly  against  it. 

Under  such  circumstances  it  will  not  be  foreign  to  our 
purpose  if,  called  upon  by  the  solemnities  of  this  day,  we 
endeavour  to  establish  our  conviction  of  the  harmony  that 
Buhsists  between  religion  and  science,  by  showing  how  the 
man  of  science  must  look  upon  his ,  pursuits,  if  he  understands  , 
ihem  rightly,  as  an  exercise  of  religion. 

If  my  purpose  here  was  merely  to  show  that  science  neces- 
sarily engenders  piety,  I  should  appeal  to  the  great  truth 
ererywhere  recognized  that  the  essence  of  all  religion  consists 
in  love  towards  God.  The  conclusion  would  then  be  easy  that 
love  of  Him  from  whom  all  truth  proceeds,  must  create  the  desire  , 
to  acknowledge  truth  in  all  her  paths,  but  as  we  desire  here  to. 
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recognize  science  itself  as  a  religious  duty,  it  will  be  requisite 
for  us  to  penetrate  deeper  into  its  nature.  It  is  obvious 
therefore  that  the  searching  eye  of  man,  whether  he  regards 
his  own  inward  being,  or  the  creation  surrounding  and 
'  encompassing  him,  is  always  led  to  the  Eternal  Source  of 
all  things.  In  all  inquiry  the  ultimate  aim  is  to  discover  that 
which  really  exists,  and  to  contemplate  it  in  its  pure  light, 
apart  from  all  that  deceives  the  careless  observer  by  only  a 
seeming  existence.  The  philosopher  will  then  comprehend 
what,  amidst  ceaseless  chaiige,  is  the  Constant,  the  Uncreated, 
which  is  hidden  behind  unnumbered  creations,  the  bond  of 
union  which  causes  things  not  to  fall  apart  in  spite  of  their 
manifold  divisions  and  separations.  He  must  soon  adcnow. 
ledge  that  the  independent  can  only  be  the  constant,  and  the 
constant  the  independent,  and  that  true  imity  is  inseparable 
from  either  of  these.  And  thus  it  is  in  the  nature  of  thought 
that  it  finds  no  quiet  resting-place,  no  pause,  except  in  the 
Invariable,  Eternal,  Uncaused,  All-causing,  All-comprehensive 
Omniscience. 

But  if  this  one-sided  view  does  not  satisfy  him,  if  he  seeks 
to  examine  the  world  with  the  eye  of  experience,  he  perceives 
that  all  those  things  of  whose  reality  the  multitude  feel  most 
assmred, — the  Material, — never  have  an  enduring  existence, 
but  that  they  are  always  on  the  road  between  birth  and  death. 
If  he  then  asks  himself  where  the  Constant  is,  reason  and 
experience  answer  in  one  voice,  that  it  is  only  in  the  powers 
which  produce  things,  and  in  the  laws  by  which  they  work; 
the  powers  resolve  themselves  into  one  fundamental  power 
which  expresses  itself  in  two  opposite  ways,  and,  on  a  closer 
investigation  the  laws  appear  as  the  one  reason  which 
pervades  and  governs  all  Nature.  If  he  now  properly  com- 
prehends the  whole  harmony  of  Nature,  he  perceives  that  it  is- 
not  merely  an  idea,  or  an  abstract  notion,  as  it  is  called,  but 
that  reason  and  the  power  to  which  everything  is  indebted 
for  its  essential  nature  is  only  the  revelation  of  a  self-sustain- 
ing, living  Omniscience.  The  Constant  in  nature  is  derived, 
therefore,  from  the  eternal,  self-sustaining  Being ;  the  indica- 
tions of  life,  from  that  which  possesses  life ;  the  connection 
and  harmony  of  the  whole,  from  the  only  perfect  wisdom. 
How  can  he,  when  he  sees  this,  be  otherwise  animated  than 
by  the  deepest  feelings  of  humility,  of  devotion,  and  of  love  ^ 
If  any  one  has  learnt  a  different  lesson  from  his  observation 
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of  Nature,  it  could  only  be  because  he  had  lost  his  way 
amidst  the  dispersion  and  variety  of  creation,  and  had  not 
looked  upwards  to  the  eternal  unity  of  truth. 

If  we  now' attempt  to  soar  aloft  upon  the  wings  of  the 
spirit  which,  feeble  though  they  be,  were  yet  given  to 
mortals  to  raise  them  from  the  dust ;  if  we  venture,  although 
with  a  deep  feeling  of  our  immense  inferiority,  to  raise  our 
eyes  towards  the  All-perfect  One,  that  we  may  penetrate  as 
fer  into  his  Being  as  is  permitted  to  our  limited  faculties, 
three  fundamental  attributes  or  principles  present  themselves 
to  us. 

His  Independence  ;  how  he  essentially  originates  from,  and 
reHes  upon  himself;  this  as  the  incomprehensible  foundation 
must  be  first  named.  Inseparable  from  this  is  his  Activiti/^  ^ 
which,  differently  expressed,  may  be  called  his  life,  whose 
essential  nature  is  this,  that  through  its  eternal  self-represent- 
ing power  it  produces  itself  from  eternity.  Finally,  from  both 
of  Aese  proceeds  the  inward  Harmony  of  the  whole  essence,  ' 
which  is  not  only  an  attribute,  but  a  living,  acting  being. 

It  will  be  unnecessary  to  mention  to  an  enlightened 
audience,  that  this  conception  is  not  merely  an  adaptation  to 
the  doctrine  of  belief  now  prevalent,  but  that  it  has  been 
already  exhibited  in  a  former  age  in  that  philosophy  which 
aspired  most  earnestly  towards  the  Eternal  Being.  It  is, 
therefore,  not  borrowed  from  our  holy  religion,  but  has 
received  its  strength  from  it ;  therefore  we  may  with  more 
confidence  follow  this  gleam  of  light  offered  to  us  by  reason. 

From  the  point  of  view  to  which  we  have  raised  ourselves, 
we  can  now  understand  the  deep  feeling  of  something  divine, 
by  which  we  are  penetrated  at  the  contemplation  of  the 
BeauHJvl,  We  understand  this  word  here  in  its  widest  signi- 
fication, in  which  it  at  once  comprises  the  Sublime,  the 
In^iring,  and  the  Harmonious.  There  is  that  in  the  Sublime 
which  rouses  the  thought  of  independence,  an  idea  which  is 
not  only  called  forth  in  our  souls  by  mental  determination, 
and  by  an  elevation  above  all  that  is  little,  which  the  world 
generally  values  so  much,  but  just  as  often  by  the  contem- 
plation of  material  objects,  for  instance,  of  a  mountain  tower- 
mg  to  the  clouds ;  of  an  oak  which  has  braved  the  storms  of 
centuries ;  of  the  ocean  which,  embracing  all  countries,  en- 
circles the  globe ;  in  short,  by  objects  whose  stability,  inde- 
structibility,  or  magnitude,  take  possession  of  our  souls. 
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But  the  soul  will  uerer  be  carried  away  by  any  contempla- 
tion of  beauty,  xuAeea  a  mighty  creating  power  of  action  is  at 
the  same  time  revealed.  It  is  only  thus  that  our  whole  being 
is  at  once  kindled  with  new  warmth  of  life,  and  penetratra 
with  that  divine  power  which  is  so  truly  and  so  beautifully 
named  Enthusiasm  and  Inspiration.  Lastly  the  Harmonious 
-p-which  in  a  more  limited  meaning  of  the  word  is  called  the 
Beautiful— consists  in  that  impression  of  a  hidden,  imfathom- 
able  reason  which,  uncomprehended  by  the  understanding,  is 
grasped  by  the  force  of  the  imagination. 

Thus  Man  is  led  to  God,  the  Eternal  Source  of  all  things, 
whether  he  may  have  sought  to  investigate  the  essence  of 
TrutJt  or  Beaufy^  especially  that  which  necessarily  belongs  to 
the  nature  of  Existence. 

If  he  now  wishes  to  know  what  it  is  which  he  must 
freely  strive  after,  the  first  answer  of  the  natural  understand- 
ing of  man  is,  the  Good.  But  he  sees  men  at  variance  with 
one  another,  at  variance  with  themselves,  in  what  this  much 
desired  good  consists ;  he  will  soon  be  aware  that  almost  all 
the  good  things  which  we  endeavour  to  obtain  in  life,  are  not 
valuable  in  themselves ;  and  that  those  who  thoughdesfiiy 
strive  after  them,  could  they  be  induced  to  answer  connectedly 
what  they  consider  the  most  important  business  of  life,  must 
confess  that  all  outward  goods,  among  which  riches  take  the> 
first  position  in  the  opinion  of  the  multitude,  are  only  sought 
after  for  certain  ends.  These  things  are  therefore  not  good 
in  themselves,  but  only  because  they  serve  for  the  acquisition 
of  a  higher  good.  The  thinking  man  seeks  an  independent 
good ; — a  good  that  is  excellent  from  its  own  nature,  and  not 
from  any  foreign  virtue ;  but  that  which  is  essentially  its  own 
is  indeed  perfect,  self-sustsuning,  independent—is  one  with 
the  Eternal  Source  of  aU  things — ^is  God  himself. 

As  everythii^  only  so  far  possesses  a  reality  in  as  much  as 
it  participates  in  the  power  of  the  divine  nature,  so  only  thence 
does  it  derive  its  true  value.  To  strive  after  the  good  is 
therefore  onlv.  to  endeavour  to  a|^ropriate  as  much  as  pos- 
sible of  the  divine  nature.  Science  tells  us,  consequently,  what 
the  friend  of  religion  must  desire,  that  the  right  way  to  strive 
after  the  good  is  the  worship  of  the  Almighty. 

It  is  easy  to  perceive  that  our  code  of  morals,  viewed  in 
this  light,  becomes  religion,  while  it  is  its,  highest  principle. 
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tlu^  wi^  God  before  tM  we  should  endeavour  to  preserve  as 
pevfoctly  a«  possible  his  image  in  our  hearts. 

We  imitate  the  imocmditioniil  Independenoe  of  the  diTioe 
natmet  bj  the  finn  determiiiatioiii  never  to  allow  our  sfdritual 
being  to  become  the  meaxui  of.  attaining  a  foreign  end. 
BsiBty  as  e^geryMthere,  the  firm  oentare  of  reason  lies  between 
two  evil,  irrational,  extreme  antitheses ;  egotism  sinks  into 
the  one,  and  treats  its  merely  finite  character  as  if  it  were 
the  real  sel^-sustaining  power;  while  those  <^  weaker  minds, 
who  with  a  servile  spirit  yield  their  wills  to  the  arbitrary 
purposes  of  others,  fidl  into  the  other  extreme.  We  imitate, 
although  feebly,  the  cea^less  creating  power  of  the  divine 
nature,  by  an  actindty  which  endeavours  to  impress  the  stamp 
of  the  spirit  upon  everything  that  surrounds  us ;  to  do  which 
we  must  be  as  &r  removed  from  idle  inaction,  which  debases 
mankind^  as  from  an  inoona.derate  or  hurtful  waste  of  power. 

The  inward  hannony  of  the  divine  nature  in  its  indepen*- 
d^t  contemplative  existence,  is  called  Reason  ;  in  its  activity. 
Love;  but  botii  are  essentially  inseparable ;  the  name  of  both 
in  their  entire  imion  is  Wisdimi^  in  the  highest  and  most 
comprehensive  sense  of  Ihe  word*  Ixl  this  sense  Justice  also 
hdongsto  it,  which  we  may  define  as  the  recognition  of  the 
same  independence  in  other  rational  beings >  as  in  ourselves; 
the  Love  of  our  feUmjo-creaiures^  whose  essence  consists  in 
actively  shomng  tiiat  we  reeognise  the  image  of  God  in  other 
rationid  beings  as  mudi  as  in  ourselves ;  ,Pa/ru>/wm,  which 
xuiites  the  two  former  virtues^  considered  with  reference  to  the 
harmony  of  society;  Veneration  for  Nature,  so  &r  as  this  - 
isr  acknowledged  to  be  the  work  of  infinite  wisdom.  These 
are  the  manifestations  of  wisdom,  which  relate  to  the  outer 
^voiid:  If  we  turn  our  atteaxtion  inwardly,  it  is  evident  that 
wisdom  must  love  herself,  in  her  ihdepend^iee,  as  Truth; 
in  her  active  principle,  as  Science  and  Art;  .  and  in  her  ^ 
harmony,  as  a  republic  of  Learning. 

The  limits  of  this  address  are  &r  too<  narrow  to  develop 
this  subject,  but  fer  our  present  purpose  it  is  suffici^t  to 
point  out  how  applicable  is  the  justice  of  the  old  saying,  that 
truth  proceeds  from.  God ;  and  that  our  love  of  the  Divine 
Being  includes  a  love  of  science  and  art,  whidi  are  only 
acknowledgments  and  demonstrations  of  his  nature.  We 
iiow  perceive  that  we  must^  endeavour,  according  to  that 
wme  love,  and   the   love-  of  our  fellow-creatures,  which. 
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springs  from  it,  to  spread  that  knowledge  still  &rtlier  to 
whose  attainment  we  were  impelled  by  love.  We  can  now 
conceive  the  enthusiasm  with  which  the  labourers  in  science 
have  risked  all  that  man  otherwise  holds  dear  and  precious, 
to  discover  truths  whose  value  could  alone  be  understood  by 
the  purest  love  of  truth ;  and  from  this  point  of  view  nothing 
is  more  evident  than  this  great  experience,  that  in  the  earliest 
period  of  the  first  development  of  science,  and  in  its  greatest 
purity,  it  has  always  been  in  the  closest  connection  with 
religion,  a  connection  which  could  only  be  temporarily  in- 
terrupted by  wandering  in  one  or  the  other  direction. 

The  laws  of  art  themselves  which  we  make  use  of  in  the 

^  practice  of  science,  that  its  truths  may  be  Jundamentaily 
proved,  clearly  explained,  and  systematically  connected,  here 
receive  a  higher  signification,  so  that  we  may  safely  maintain 
that  it  is  our  true  duty,  J  do  not  say  to  attain,  but  to  endea- 
vour to  reach,  this  perfection.     The  independence  of  Eternal 

-  Beason  in  science  is  testified  by  this,  that  all  things  are  made 
to  rest  upon  the  knowledge  peculiar  to  reason,  <md  in  such  a 
manner,  that  every  truth  must  be  carried  to  its  most  imme- 
diate foundation ;  that  is,  that  we  are  not  alone  contented  to 
find  one  ground  of  conviction,  but  we  also  seek  out  the  true 
foundation  for  the  existence  of  all  things  that  require 
a  proof.  The  active  principle,  or  the  life,  which  we  have 
called  the  second  attribute,  is  thus  preserved,  so  that  truth 
is  represented  with  that  clearness  which  is  tlie  actual 
operating  power  of  truth,  as  it  is  that  of  light.  Harmony  is 
at  last  attained  by  truth,  through  that  intimate  and  justly 
proportioned  alliance,  which  we  would  rather  call  accordance, 
llie  agreement  of  perfect  reason  is  again  shown  when  we  per- 
ceive how  each  of  these  virtues  when  it  has  attained  perfection 
carries  along  with  it  all  the  others,  so  that  the  one  cannot  be 
thought  of  without  the  other ;  for  if  every  truth  was  grounded 
on  a  correct  chain  of  thought,  it  would  then  be  clearly 
defined  and  in  its  proper  position,  and  in  the  same  manner 
the  perfect  clearness  and  the  perfect  accordance  would  include 

tihe  other  virtues.  On  the  other  hand,  with  our  limited 
faculties,  we  can  only  attain  these  virtues  in  a  high  degree 
in  so  far  as  they  are  sought  in  company  with  the  o&ers. 

I  was  not  afraid  that  you  would  accuse  me  of  having  allowed 
myself  to  wander  too  far  in  a  train  of  thought,  when  I  main- 
tamed  that  the  search  after  perfection  in  science  and  in  art» 
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which  has  been  just  described,  might  be  designated  as  an 
exercise  of  duty.  How  could  I  fear  this,  in  such  on  assembly 
of  the  worshippers  of  science;  among  whom  there  are  so 
many  who  have  themselves  made  researches  in  the  higher 
inquiries  after  truth  ?  Who,  in  the  development  of  an  im- 
portant succession  of  truths  has  not  felt  it  to  be  a  conscien- 
tious  duty  to  himself  or  to  others,  to  attain  that  perfection  of 
which  I  have  been  speaking  ?  But  I  repeat  it  again,  that  it 
is  not  possible  for  the  scientific  man  to  attain  it,  but  only  to 
wish  to  attain  it. 

But  have  I  not  here  proved  more  than  I  intended  ?  have  I 
not  proved  by  this  that  all  men  should  be  men  of  science  ? 
and  have  I  not  thus  contradicted  an  innate  feeling,  which 
cannot  be  opposed  without  subjecting  all  the  conclusions  I 
have  arrived  at,  after  many  reflections  and  conclusions,  to 
suspicion  ?  My  answer  however  is  easy,  for  misapprehension 
alone  could  thus  explain  my  words.  We  have  seen,  that  from 
the  position  we  have  chosen,  there  are  many  duties  incum- 
bent on  all  men,  though  in  very  different  degrees,  and  each  " 
with  regard  to  the  particular  situation  in  life  which  he  may 
hold ;  for  the  maintenance  of  mental  independence  requires 
that  each  man  should  choose  a  particular  sphere  of  action, 
and  his  feeling  for  the  harmony  of  the  whole  bids  him  select 
that  one  by  which  he  can  most  contribute  to  the  perfection 
of  the  whole. 

Whilst  therefore  most  people  labour  in  various  directions 
to  impress  the  stamp  of  reason  on  the  material  world  sur- 
roun^g  them,  and  others  exert  their  powers  to  maintain 
social  independence,  inward  activity,  or  harmony,  the  real 
labourer  in  science  chooses  knowledge  as  his  highest  aim.  A 
love  of  knowledge,  which  some  are  frequenuy  obliged  to 
.  place  secondary  to  other  duties,  with  the  man  of  science  must 
be  the  occupation  of  his  life ;  he  is  destined  to  nourish  the 
holy  flame  of  wisdom,  which  shall  di£Puse  its  rays  amidst  the 
rest  of  mankind ;  it  is  his  nightly  lamp  which  shall  enlighten 
the  earth.  Woe  to  him  if  he  does  not  consider  his  vocation 
to  be  a  voice  from  heaven. 

Let  this  feeling  of  your  high  calling  be  deeply  impressed 
upon  you,  my  young  mends,  who  to-day  are  to  be  received 
as  members  of  our  scientiflc  union.  It  is  only  the  conviction 
that  while  you  devote  yourselves  to  science  you  are  at  the 
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same  iime  honouring  God,  that  will  enahle  you  com^taiitly  to 
^  preserve  the  courage  and  the  power  which  your  calling  re- 
quires, and  which  you  will  fruitless^  seek  in  incentiyes 
from  without. 

Each  of  you  who  have  deliberately  chosen  the  path  of 
science  must  haye  felt  that  riches,  whose  glitter  is  -so  alluring 
to  most  people,  mu^t  not  be  the  highest  aim  of  your  endea- 
vours ;  for  it  is  too  evident  that  this  road  leads  least  of  all 
towards  that  idol  of  dazzled  mortals.  Many  among  you  will 
perhaps  find  a  richer  reward  in  honour,  by  which  I  do  not 
mean  that  of  the  moment,  but  that  which  carries  a  name  over 
the  waves  of  time  to  distant  races ;  and  it  is  not  to  be  deniied 
that  in  a  certain  sense  we  may  say,  with  one  of  the  most 
glorious  and  most  religious  poets  of  the  past  century,  (9e9tL 
Paul)  ''  that  immortal  fiune  is  a  grand  thought,  that  it  is 
worthy  of  the  toil  of  the  noble-heated.*'  But  if  the  immor- 
tality of  a  name  were  not  borne  up  by  a  higher  hope  of 
immortality,  if  it  were  not  an  earthly  type  of  an  eternal  life, 
what  would  it  be  but  an  empty  vision,  a  shadow  comii^^xnn 
no  body,  a  rainbow  vnthout  promise,  which  revealed  no 
higher  fight  through  the  drops  of  ear^y  matter.  No,  nqr 
friends,  nothing  but  the  conviction  that  our  love  of  knowledge 
is  an  endeavour  after  a  true  reality,  and  that  it  is  true  life, 
and  true  Jiarmony,  can  giye  you  a  genuine,  enthusiastic  love 
of  wisdom.  The  conviction  that  when  you  diffuse  knowle^ 
you  are  instrumental  in  the  consolidation  of  God's  Idngdom 
on  earth,  con  alone  give  you  a  true  and  unalloyed  desire  to 
lead  those  around  you  towards  a  higher  light  and  higher 
knowledge. 

This,  my  young  friends,  is  the  important  vocation  forwhidi 
you  have  begun  to  educate  yourselves.  Continue  yduf  en- 
deavours vnUi  holy  seriousness,  and  you  will  become  capaUe 
of  participating  in  a  j  oy  which  the  world  cannot  bestow,  and 
your  works  will  be  a  blessing  to  your  Fatherland ;  yes,  and 
will  confer  a  benefit  on  the  whole  human  race. 


THE    RELATION    BETWEEN    NATURAL 
SOIENOB  AND   POETRY.* 


A  BOOK  wliicli  intends  to  produce  a  change  in  the  compre- 
hension of  the  world,  usual  at  the  present  period,  must  expect 
opposition ;  not  alone  from  him  who  is  unable  to  alter  his 
&rmer  mode  of  thoi^ht,  but  also  from  many  a  highly-gifted 
man,  who  does  not  feel  convinced  of  the  vahdity  of  the  new 
direction  of  ideas ;  for  even  should  the  author  have  been  so 
£Qrtanate  as  to  be  in  the  right  in  all  essential  matters,  we 
may  be  sm^  that  in  many  individual  facts  we  shall  find  that 
he  has  not  escaped  Mling  into  error ;  and  it  is  still  less  pos- 
sible that  he  can  have  throughout  expressed  his  thoughts 
with  such  perfect  clearness  and  with  such  entire  consideration 
of  the  doubts  which  might  be  raised  against  him,  that  it  shall 
satisfy  every  reflecting  mind.  It  is  a  fortimate  circumstance, 
not  fdone  ioT  the  author,  but,  what  is  of  still  more  import- 
ance, for  the  distribution  of  truth,  when  he  is  openly  opposed 
by  a  highly-gifted,  learned,  and  generally  respected  man.  A 
contest  may  then  be  carried  on  worthy  of  truth,  which  be- 
comes important  to  those  who  follow  the  inquiry  with  atten- 
tion. It  is  in  tiiis  sense  that  I  welcome  the  remftrios  which 
have  been  made  by  my  respected'friend  Bishop  Mynster  against 
my  work,  "  The  Soul  in  Nature."  I  shall  endeavour  to  meet  tiiis 
cntique,  which  everywhere  bears  the  stamp  of  the  intellectual 
and  acute  mind  of  the  author,  with  the  most  earnest  love 
of  truth,  and  with  the  warmest  desire  to  place  all  vihich.  I 
hold  to  be  truth,  in  the  clearest  light. 

There  is  no  doubt  that  it  will  be  agreeable  to  my  readers, 
if  I  tell  them  at  once,  that  there  is  by  no  means  so  mndi  dis- 
agreement between  my  respected  adversary  and  myself,  as  he 
imagines.     This  is  especially  the  case  with  regard  to  the 

*  The  remainder  of  this  yolome  appeared  some  months  later  than  the 
precedhig  papers,  and  was  published  in  consequence  of  a  criticism  made 
on  the  former  part  by  Dr.  J.  P.  Mynster,  Bishop  of  Seeland,  in  a 
pamphlet  entitled  "  Remarks  on  the  Soul  in  Nature/'  which  has  appeared 
in  the  New  Theological  Journal,  toI.  i,  p.  291-395.— 2V. 
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poetical,  which,  with  a  nice  sense  of  what  is  just,  he  has 
chosen  as  the  first  point  of  his  observations. 

If  my  comprehension  of  the  world  were  to  produce  such 
an  effect  on  poetry  as  he  assumes,  my  whole  book  would,  in 
many  respects,  have  a  very  different  meaning  than,  in  fact, 
was  intended.  My  views  are  stated  in  the  critique  already 
cited  as  follows. — ^p.  292. 

**  The  author  is  of  opinion,  namely  (see  p.  71),  that  the  progress  of 
Natural  Science,  and  the  universal  distribution  of  the  knowledge  apper- 
taining to  it,  has  rendered  a  great  number  of  ideas  which  have  been  made 
use  of  by  poets,  not  only  useless  now,  but  must  also  make  them  so  in 
future,  and  drive  them  back  into  the  poetry  of  past  days;  but  he  also 
considers  that  science  offers  a  rich  compensation  to  poets  for  this  loss, 
if  they  will  only  understand  how  to  appropriate  it  to  themselves.'' 

The  opinion  here  attributed  to  me  is  very  far  removed  from 
that  which  I  in  reality  hold.  This  may  be  perceived  in  the 
following  passage  of  my  own  writing.  (See  p.  72,  "  There- 
fore natural  science,"  &c.,  to  "  past  days.") 

From  this  it  will  be  seen  that  I  was  not  of  opinion  that 
natural  science  ought  to  render  useless  a  ^reat  number  of  the 
ideas  which  poets  employ;  but,  on  the  contrary,  a  very  small 
portion  of  them.  The  words  I  have  quoted  are  sufficient  to 
prove  this ;  at  the  same  time  it  might  be  supposed  th&t  in  the 
connexion  of  the  whole,  it  would  appear  that  my  opinion  had 
embraced  more  than  I  have  here  expressed.  That  such  b 
not  the  case  I  will  now  show.  The  examples  which  I  cited  of 
ideas  which  could  seldom  be  appropriately  used  in  poetry  of 
the  present  day,  do  not  consist  in  sensational  apprehensions, 
but  in  opinions  of  things.  Not  alone  the  poet,  but  often  the 
orator,  indeed  not  unfrequently  the  scientific  author,  may 
employ  the  purely  sensational  apprehension  of  an  object. 
This  is  already  shown  in  the  example  introduced  in  the  lines 
that  have  been  just  referred  to  of  the  rising  and  the  setting  of 
the  sun ;  but  some  further  examples  vnU  make  the  case  still 
more  evident. 

The  heavens  do  not  really  form  an  arch,  but  in  conformity 
to  the  laws  of  nature,  they  are  exhibited  to  our  external 
senses  as  an  arch,  we  can  therefore  make  a  very  extensiTe 
use  of  this  idea ;  but  *  the  firmament  of  heaven'  refers  to  a 
view  of  the  heavens  as  a  fixed  arch,  borne  on  pillars,  &c. 
This  is  an  opinion,  and  not  a  purely  sensational  perception. 

Were  any  one  to  assert  that  the  invariability  of  the  heavenly 


KATTTKAL  SCIENCE  AND  POETBY.  145 

arcli  rouses  a  sensational  idea  of  something  fixed,  I  would 
remind  him  that  this  arch,  in  the  course  of  every  cloudless 
day,  exhibits  a  great  variety  of  form — an  entirely  different 
one  by  night  than  by  day ;  but  were  he  still  to  maintain  his 
opinion,  I  should  be  forced  to  confess  that  to  him  my  example 
would  be  useless.  The  idea  that  the  sky  is  a  fixed  arch  ap- 
pears  to  belong  to  the  most  ancient  times ;  at  a  later  period 
it  was  imagined  that  there  were  eight  heavens.  It  appears  to 
me  that  this  idea  is  also  the  ruling  one  in  the  Bible ;  yet  I 
must  observe  that  the  Hebrew  word  "rakiah,"  which  is 
translated  in  our  Bible  as  "firmament,"  according  to  the 
explanation  of  competent  judges,  comes  nearest  to  the  meaning 
"extension." 

We  are  of  course  not  treating  here  about  the  correct  trans- 
lation of  the  expression,  but  on  the  employment  at  the  pre- 
sent period,  of  a  thought  of  ancient  days. 

If  the  sensational  perception  is  kept  within  certain  limits, 
we  conceive  the  surfieice  of  ^e  earth  to  be  level,  and  thus,  not 
not  alone  in  poetry,  but  also  in  many  scientific  combinations 
of  ideas,  we  may  speak  of  the  surmce  of  the  earth  as  if  it 
were  flat.  But  if  any  one  says  that  the  earth  has  four  cor- 
ners, they  express  an  opinion,  and  not  a  sensational  percep- 
tion. The  expression  may,  perhaps,  within  certain  limits,  be 
used  to  distinguish  the  four  directions  of  north,  south,  east,  and 
west,  but  it  is  hardly  ever  the  most  appropriate  expression. 

The  idea  of  the  foimdation  of  the  earth  is  again  an  opinion 
and  not  a  perception.  We  scarcely  ever  imderstand  by  the 
"  foundation  of  the  earth "  its  centre,  as  is  assumed  in  the 
Remarks ;  but  those  who  first  made  use  of  this  expression 
surely  meant  that  the  earth  rested  on  a  good  foundation,  like 
a  well-built  house;  if  this  had  not  been  the  meaning,  the 
"  pillars  of  the  earth  **  would  not  be  mentioned  in  diflferent 
passages.  At  a  certain  stage  in  the  development  of  man, 
this  idea,  little  as  it  can  bear  a  close  examination,  is  yet  per- 
fectly natural ;  but  now,  indeed,  we  are  all  of  one  opinion 
that  the  earth  does  not  rest  on  any  foundation  at  all.  If  it 
were  said  that  the  expression  might  still  be  used,  as  a  sen- 
sational image,  I  answer,  that  this  may  sometimes  be  the 
case,  but  only  when  we  speak  to  men  who  are  ignorant 
that  the  freely.movine  earth  wanders  in  her  path  without 
coming  in  contact  wim  other  bodies,  or  we  must  speak  to 
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thoM  who  do  not  tliink  at  all  about  the  matter ;  but  to  aa 
imagination  possesBed  with  a  living  and  present  image  of  the 
system  of  the  world,  the  e:q>ression  *'  the  fbimdations  of  the 
Qorth,"  is  no  better  than  to  talk  of  the  foundation,  of  a  welU 
suspended  lustre,  or,  if  possible,  it  is  still  less  appropriate. 

All  this  does  not  prevent  us  from  discovering  the  Beau* 
tiful  and  the  Sublime  in  those  passages  of  the  Bible;  where 
the  thought  of  the  foundation  of  the  earth  is  employed, 
for  here  it  has  no  reference  to  the  opinion  concerning  it, 
but  to  the  thought  thi^t  God  has  given  the  earth  her  place, 
and  preserved  her  fixed  in  the  same.  That  the  position 
assigned  to  the  earth  does  change,  has  nothing  to  do  with  our 
preseut  question,  beckise  it  is  still  God  who  gives  the  earth 
her  proper  place  in  the  heavens.  For,  indeed,,  in  the  same 
Book  of  Job,  where  (in  chapter  xxxviii,  verse  4)  God,  as  it 
were,  asks  Job,  ''  Where  wast  thou  when  I  laid  the  founda- 
tions of  the  earth P*  and  in  verse  6,  "Whereupon  are  the 
foundations  thereof  fastened  ?  or  who  laid  the  corner-stone 
thereof?"  and  in  chapter  xxvi,  verse  7,  it  is  said  as  a  proof  of 
the  greatness  of  God,  that  he  '^hangeth  the  earth  upon 
nothmg." 

This  seems  entirely  to  confirm  the  method  I  have  followed 
in  comprehending  such  passages  of  the  Bible.  If  we  read 
the  Bible  rightly,  we  must  tranitfer  ourselves  to  the  times 
there  spoken  of,  and  be  willing  to  forget  the  knowledge  else- 
where obtained.  Yes,  we  even  do  this  with  more  worldly 
objects;  for  instance,  we  forget  the  enlightenment  whidi 
rejects  the  belief  in  witches  and  ghosts,  when  the  poet  carries 
us  back  to  the  period  or  the  circumstances  to  which  they 
belong.  It  is  easy  to  perceive  that  the  preacher  may  also 
make  use  of  the  old  Biblical  expressions  at  the  present  period, 
without  any  danger  of  being  misimderstood;  for  his  auditors 
or  readers  trancdfer  themselves  with  him  to  a  time  in  whidi 
later  opinions  retreat  into  the  shade. 

I  will  yet  add  an  other  example  to  show  how  little  scien- 
tific  knowledge  ou^t  to  lower  our  feelins  of  the  exalted 
impression  which  Ihe  Bible  gives  us  of  God.  When  David 
says,  in  Psalm  xc,  verse  2,  "Before  the  mountains  were 
brought  forth,  thou  art  God,''  the  expression  is  far  too  small 
for  pure  thought ;  but  for  the  senses,  it  has  a  much  more 
comprehensive  magnitude  than  many  fiir  greater  images. 
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David,  who  lias  himself  so  often  used  grander  repreeeota- 
tions,  did  not  consider  it  too  small,  because,  to  our  senses, 
almost  imprisoned  in  the  finite,  it  so. nearly  approaches  the 
idea  of  magnitude.  It  is  impossible  to  assume  that  David 
made'  use  of  this  expression  from  a  want  of  penetration,  for 
bmides  the  far  more  sublime  words  to  which  we  have  just 
allvded,  many  other  exalted  expressions  in  the  Psalms  must 
occur  to  us.  No  thought  was  too  high  for  him  who  says  in 
verse  4  of  the  same  Psalm,  ''  For  a  thousand  3rears  in  thy 
si^  are  but  as  yesterday  when  it  is  past,  and  as  a  watch  in 
the  night." 

PVom  all  this  it  may  be  seen,  that  it  is  not  our  intention 
that  Science  should  forbid  the  Poet  to  employ  real  sensa- 
tional expressions,,  though. not  scientifically  true;  but  we 
woidd  only  advise  that  there  should  be  certain  limitations  in 
the  use  of  such  opinions  '^hich  might  have  a  charm  for  the 
iiBagination,  but  which  yet  are  false.  Should  my  views  with 
regfffd  to  these  limitations  not  appear  clearly  defined  in  the 
whole  connection  of  my  book,  they  wiU  not  now,  at  least, 
after  the  present  explanations,  be  easily  misunderstood ;  but 
yet,  to  be  quite  secure  from  a  misunderstanding  which  might 
be  greater  than  would  appear  at  first  sight,  I  will  still  add  some- 
thing more.  The  Poet,  in  my  opinion,  must  only  so  far  avoid 
ancient  and  false  opinions  which  have  been  adopted  in  poeti- 
cal langui^e,  when  he  speaks  as  a  man  of  the  present  day ; 
and  we  shall  not  find  these  opinions  very  numerous,  if  we 
consider  that  the  ideas  which  are  awakened  by  the  imme- 
diate impression  of  the  senses,  are  by  no  means  classed 
with  them.  Science  cannot  certainly  forbid  the  Poet  to  make 
use  of  these  false  opinions ;  but  she  may  tell  him  that  the 
mcKre  true  scientific  education  is  spread — ^which  is  very  dif- 
ferent from  strict  science — so  much  the  more  will  these  false 
opinions  weaken  or  destroy  the  character  of  his  work.  It 
will  also  spoil  the  impression  which  ip  produced  by  such  a 
work.  Thus,  for  example,  in  an  intellectual  poetical  com- 
position, the  idea  of  an  evil  spirit  who  is  in  possession  of 
Solomon's  ring,  and  can  raise  storms  and  spread  wild  devas- 
tation over  the  earth,  and  of  a  good  spirit,  on  the  other  hand, 
who  can  produce  the  opposite  effect,  can  make  no  impression 
on  that  man.  who  is  acquainted  with  the  laws  of  Nature, 
because  the  impossibility  of  it  stands  clearly  before  his  face. 

1.2 
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It  is  true,  indeed,  that  in  certain  poems  we  submit  to  tlie 
greatest  impossibilities;  but  then  we  must  be  carried  to  a 
world  where  we  entirely  foi^t  the  Natural ;  if  Nature  herself 
approaches  us,  the  enchantment  ceases. 

If  I  have  mentioned  some  poetical  works,  in  which  the 
supernatural  and  the  natural  appear  to  be  placed  together  in 
too  great  juxtaposition,  I  willingly  grant  that  it  is  possible 
that  I  may  be  wrong  here,  although  for  my  own  part  I  retain 
my  own  opinions;  but  I  do  not  here  lay  so  much  stress  on 
the  correctness  of  this  judgment,  as  on  the  principle  that 
poetry  will  lose  its  effect  on  men  who  have  received  a  true 
scientific  education,  if  the  Supernatural  and  the  Natural  are 
placed  directly  together. 

I  have  also  bhuned  the  daring  manner  with  which  some 
poets  have  caused  the  Supernatural  to  appear  in  opposition  to 
the  Natural.  The  way  in  which  Schiller's  poem,  '•  The  Gods 
of  Greece,"  has  been  mentioned  in  the  Remarks,  permits  me 
to  explain  this,  and  many  other  points  in  my  expressions, 
with  regard  to  the  relation  of  poetry  and  science.  With 
reference  to  our  present  object,  I  divide  Schiller's  poem, 
"  The  Gods  of  Greece,"  into  two  parts ;  the  first,  and  the 
greatest,  in  which  he  allows  himself  to  be  carried  away  by 
9ie  glory  of  the  ancient  times  of  Greece ;  the  second  part, 
which  comprises  the  four  last  stanzas,  in  which  he  complains 
of  the  present  time. 

The  first  part  is  a  glorious  inspired  expression  of  a  poet's 
tone  of  thought,  in  which  he  resigns  himself  entirely  to  the 
beautiful  Grecian  poetical  world,  and  he  is  fully  justified  in 
omitting  all  that  would  lead  us  not  to  wish  ^ose  days  to 
return.  The  second  part  may  certainly  be  viewed  as  a  con- 
tinuation of  the  same  poetical  theme ;  but  here  it  tiums  anta-| 
gonistically  against  the  present  time,  not  against  its  erron 
and  mistakes,  but  against  its  religion  and  science.  I  agree 
with  the  opinion  maiiitained  in  tiie  Remarks,  that  Schiller'a 
thought,  in  the  antagonistic  expression  of  the  poem  againsl 
Christianity,  was  probably  directed  against  a  soulless  com- 
prehension of  the  Unity,  and  the  transcendent  nature  ol 
God ;  and  I  must  add,  that  I  think  it  is  the  same  with  regard 
to  his  expressions  on  the  laws  of  nature ;  but  it  is  certain  that^ 
by  the  manner  in  which  he  has  expressed  it,  he  has  given 
room  for  misunderstanding.     Let  us  read  the  last  part :— 
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An  those  bloMoms,  late  so  fidr,  hare  perish'd. 
Scattered  by  the  North's  ungentle  blast; 
While  one  Great  Supreme  is  only  cherish'd. 
And  the  pageant  host  of  Heaven  overpast. 
Sadly  now  I  scan  the  starry  cave- 
There  no  more  art  thou,  Selene,  found ! 
Through  the  woods  I  call,  and  through  the  wave. 
They  give  back  an  empty  sound. 

All  unconscious  of  the  joys  she  renders. 
Of  ttte  spirit  that  rules  her,  unaware; 
Heedless  of  her  own  surpassing  splendoniB, 
Sensdess  to  the  bliss  she  bids  me  share; 
E'en  unmindM  of  her  Maker's  praise- 
Like  the  dead  beat  of  the  swinging  hour, 
Nature,  of  her  gods  bereft,  ob^ 
Slave-like,  mere  mechanic  power. 

To  renew  at  mom  her  course  diurnal, 
Every  night  she  digs  her  grave  profound, 
Whilst  encircling  moons,  in  fliglit  eternal. 
Wheel  their  one  unvarying  axle  round. 
To  their  home — the  realm  of  song — retiring, 
Have  the  gods  on  flagging  pinions  flown, 
Useless  to  a  world  no  more  requiring 
Other  guidance  than  its  own. 

Yes !  they've  home  returned,  and  with  them  vanish'd 

AU  the  beautiful  and  all  the  great : 

All  sweet  hues  and  tones  of  life  are  bamsh'd. 

And  a  soulless  world  usurps  their  seat. 

Rescued  from  the  flood  of  time,  they  hover 

Freely  o'er  the  tops  of  Pindus  high. — 

What  shall  live  in  song  when  life  is  over,  : 

First  in  mortal  life  must  cUe.* 

I  repeat  that  the  whole  poem  is  to  me  but  the  rq)re8enta- 
tion  of  a  poet's  tone  of  thought.  The  author  of  the  Remarks 
also  does  not  appear  to  wish  to  lay  much  stress  upon  it, 
with  the  exception  of  that  part  where  there  is  an  aroument 
for  the  unpoetical  in  astronomy,  but  I  cannot  grant  uus  ex^^ 
ception.  There  might,  periu^,  be  grounds  to  treat  the  case 
m  such  a  manner  as  if  it  were  of  more  importance,  not  for 
the  intelligent  author  of  these  Remarks,  or  for  other  intel* 
ligent  men,  but  for  the  sake  of  those  who  have  neglected  to 
*  Translation  of  Schiller's  Minor  Poemi,  by  J.  H.  Merivale,  1844. 
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acquire  a  thinkhig  comprehension  of  iftie  world  in  connection 
with  the  cultivation  of  their  poetical  faculties.  I  shall  soon 
return  to  this  case,  but  I  will  first  take  notice  of  one  passage 
which  permits  me  to  point  out  an  agreement,  exactly  where 
the  Remarks  would  suppose  the  contrary.  It  is  eaid  in  the 
Remarks,  page  314, — 

"  The  author  has  by  this  work  increased  the  merit  which  he  previ- 
ously  had  acquired  by  his  theory  of  the  Beaotifol.  But  bqwerer  justly 
and  ingeniously  he  has  proved,  that  the  pleasure  which  we  feel  in  the 
presence  of  beautiAil  forms  attd  sounds,. proceeds  from  a  liidden  Eeason, 
which  appeals  to  us  from  them,  still,  this  scarcely  ezplaiaa  the  whde  im- 
pression.  The  connection  of  Reaton,  *  the  co-operation  of  a  Taiiety  of 
natural  laws  nmder  one  govemuig  oaity'  (see  aboye,  p.  36),  may  be  a 
conditio  rine  qud  norif  without  which  an  object  cannot,  give  us  the  plea- 
sure which  always  accompanies  the  Beautifvd;  but  the  deeper  impression 
which  the  Great  Artist  places  in  His  work,  and  by  which  it  appeals  to, 
and  stirs  our  whole  natai«,  can  scarcely  be  explaiiied  from  this  alone. 
Not  merely  the  harmony  of  the  artistic  work  gives  us  pleasure  as  rational 
beings,  but  the  imagination  of  the  Artist  influeooes  us,  and- leads  the  sool 
beyond  the  narrow  limits  of  the  Present;  and  the  iedings  with  which  the 
breast  of  the  Artist  was  penetrated  when  He  aseated  his  work,  roues 
corresponding  feelings  intns." 

In  the  praise  which  *hfts  been  here  conferred  upon  me,  1 
acknowledge  with  pleasure  the  agreement  that  subsists  be- 
tween my  respected  Mend  and  myself;  and  I  am  glad  to  be 
able  to  show  that  this  is  even  greater  than  he  thought.  Tliis 
may  be  seen  from  the  following  passage  from*my  Dialogue  on 
the  Fundamental  Principles  of  Beauty,  publi^ed  among  the 
papers  of  the  Scandinavian  Literary  Society  for  1808,  (see 
page  347,  of  this  volume).  Though  the  question  in  that 
paper  is  only  of  the  creative  part  of  music,  yet,  as  a  whole,  it 
shows  that  my  opinion  of  the  activity  of  the  mind  during  the 

Production  of  actual  poetical  works  is  not  opposed  to  it. 
See  p.  347,  from  "Do  you  not  think  itprolmble,"  to  p.  348, 
"  requiring  such  a  wdculatron.") 

It  is  now  easy  to  perceive,  that  what  I  understand  as  the 
activity  of  the  poet's  mind,- comprises  the  most  entire  acknow- 
ledgment  of  his  freedom.  The  dissimilarity  ifdiich  is  ^s- 
covered'in  our  comprehension  of  the  relation  between  haman 
and  divine  freedom  lies  higher,  and  belongs  to  a  circle  of 
thoughts  in  which  tiie  profoundest  thinkers,  Christians  id 
well  as'tjiose  l^t^are.  not  CSiristians,  have  »always  Mowed 
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^ssimikr  patibs.  All  tlie  friends  of  truth  wiU  gratefully 
welcome  the  mind  which  can  throw  some  light  upon  this 
p<Hnt. 

It  will  no  doubt  be  usefbl,  if  in  a  few  words  I  can  com- 
prize the  results  of  the  preceding  observations.  Contrary 
to  the  conjectures  of  ihe  author  of  the  Remarks,  I  agree  with 
hnn  in  the  following  points.  The  poet,  with  perfect  justice, 
creates  a  supematund  world  for  himself,  in  which  the  imagi- 
luttion,  and  not  the  understanding,  has  the  mastery,  llie 
entire  freedom  with  which  the  imagination  acts  in  the  poetic 
wurid,  must  not,  however,  be  wild  and  unbridled,  but  rather 
^ould  offer  a  complete  world  of  beauty,  whose  laws  must 
not  be  transgressed.  All  nature,  as  it  is  pictured  to  our 
BCBses,  is  at  the  poet's  command,  notwithstanding  that  science, 
in  many  cases,  shows  that  that  which  to  the  comprehensioii 
of  eur  senses  «eems  to  exist,  is  actually  entirely  different.  I 
sdU  \aafpe  ^at  he  will  eoncur  with  me  in  Ihe  limits  I  hait 
place,  namely,  that  poetry  should  not  set  herself  inintentional 
and  manifest  contradiction  with  that  reality  which  know- 
ledge paints  out,  and  that  thus  it  must  not  introduce  the 
supernatural  alternately  with  the  natural,  so  that  the  mutual 
contradiction  of  Ix^  should  a|^ear  in  strong  colours  before 
the  imagination. 

That  it  would  hardly  be  possible  for  us  always  to  agree  in  the 
appUcation  of  individual  oases  need  not  be  considered  here, 
aS'this  is  so  frequently  the  case  in  the  application  of  truths. 

I  leave  to  the  author  of  the  Remarks,  and  to  those  who 
agree  with  ^im^  whether  the  limitations  which  I  have  offered 
must  not  be  accepted;  namely,  whether  opinions  which  have 
appealed  to  the  imagination  of  man  during  centuries,  but 
which  yet  come  into  collision  with  an  imagination  which  has 
arrived  at  a  distinct  view  of  a  different  reality,  ought  not  to 
be  avoided  in  poetical  wc»ks  of  the  present  period,  unless 
they  take  us  back  to  a  former  age,  or  remain  in  a  purely 
^ipeznatural  world. 

Finally^  I  think  I  have  sufficiently  shown,  that  I  do  not 
deny  the  free  activity  of  the  mind  during  the  production  of 
beaatiM  works,  but  that  I  rather  acknowledge  it  as  a  con- 
sequence  of  my  mode  of  comprehension.  I  may  now  pass 
on  to  the  assertions  on  poetry,  in  which  I  cannot  agree  vrith 
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the  autlior  of  the  Remarks.  I  have  said,  (p.  73,)  ^' Since 
the  greatness  of  science,"  &c.,  to  "  poetical  world." 

I  afterwards  gave  numerous  examples  in  confirmatioiL 
of  this,  which,  however,  I  must  pass  over  now,  but  for  which 
I  refer  to  my  former  paper.  (See  pages  73  to  76.)  I  must 
the  more  particularly  beg  the  reader  will  turn  his  attention 
to  it,  as  the  argument  in  the  Remarks  might  easily  lead 
the  thoughts  away  from  what  seems  to  me  the  most  essen- 
tial part  of  the  matter.  After  I  had  introduced  some  exfda- 
natory  examples  in  the  above-mentioned  passage,  I  foimd  it 
necessary  to  say,  "it  is  natural,"  &c,  to  "love  its  admirers." 
(See  page  76). 

The  Remarks  are  almost  exclusively  turned  to  the  question 
of  the  applicability  of  astronomy  to  poetry.  In  page  294  it 
is  said  :— 

'*  If  the  Laws  of  Reason,  which  through  Scienoe  we  hare  learnt  to 
recognise  in  the  order  and  movements  of  the  Solar  System,  were  soitaUe 
matter  for  poetic  treatment,  why  has  it  not  been  so  employed,  as  indeed 
many  poets  have  by  no  means  been  deficient  in  the  attainments  necessaiy 
for  that  object.  One  great  poet  has  certainly  viewed  Nature  in  con- 
formity with  '  modem  knowledge,'  and  what  he  saw  he  has  expressed  in 
the  wdl-known  lines — 

'All  those  blossoms,  late  so  fair,  have  perished,'  &c." 

(Seep.  149.) 

"While  I  reserve  for  a  later  occasion  what  I  may  have  to 
say  on  Schiller's  authority,  I  pause  at  the  thing  itself.  I  am 
misunderstood  if  I  am  supposed  to  be  of  opinion  that  the  laws 
of  the  order  and  movements  of  the  solar  system,  ought  to  be 
the  subject  of  a  poem;  whereas  this  beautifiil  order  may 
be  well  exhibited  in  short  poetical  strokes  of  imagination, 
and  this,  as  it  seems  to  me,  has  not  unfrequently  happened. 
If  I  also  incline  to  the  opinion,  that  the  laws  which  have 
been  discovered  in  the  system  of  the  world  are  not  in  th^n- 
selves  suitable  for  a  comprehensive  poetical  representation; 
still  this  opinion  is  by  no  means  in  contradiction  with  the 
thought,  that  a  clear  view  into  the  arrangement  of  tiie 
system  of  the  world  might  furnish  a  motive  to  a  great  poetical 
mind  for  the  most  glorious  poetic  themes. 

But  why  has  such  a  work  never  appeared?  I  cannot 
indeed  answer  this  with  certainty ;  but  dus  I  can  say,  that  I 
am  not  aware  that  any  celebrated  poet  has  possessed  the 
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distinct  information  necessary  for  it.     If  we  must  consider 
the  poetical  condemnation  of  astronomy  before-mentioned  as 
seriously  intended,  I  should  be  obliged  to  say  that  Schiller 
clearly  showed  that  he  mistook  the  skeleton  for  the  whole  body. 
How  much  astronomical  knowledge  he  possessed  I  will  leave 
undetermined,  but  every  one  will  perceive,  if  but  reminded  of 
it,  that  during  the  composition  of  his  poetry  all  that  he  pos- 
sibly might  have  known  of  the  organic  beauty  of  the  solar 
system,  and  of  the  probability,  almost  bordering  on  certainty, 
of  the  existence  of  rational  beings  on  other  planets,  lay  &r 
removed  from  his  consciousness.    Above  all,  we  may  remark 
in  the  argument  here  contended  for,  that  the  deep  reason 
which  science  during  her  progress  has  always  more  and  more 
discovered  in  Nature,  has  been  only  latterly  comprehended 
in  such  a  connected  manner  that  it  appears  to  us  as  a  whole; 
and  not  merely  in  an  ideal  sense,  but  as  a  whole  which  is 
intimately  bound  up  with  the  manifest  operations  of  Nature. 
In  short,  the  Spiritual  in  nature  has  never  been  so  revealed  by 
experimental  natural  science  as  in  our  own  century.     I  must 
mention  the  author  of  "  *Heinrich  von  Ofterdingen^**  as  a  glo- 
rious example  of  the  powers  to  seize  and  to  represent  this 
spirit.    One  of  his  miner's  songs  admirably  exhibits  the  lovine 
and  confidential  intimacy  with  nature,  in  the  higher-educated 
miner ;  another  depict^  in  a  more  strange  manner,  but  yet 
with  thought  and  truth,  the  relation  of  man  to  the  hidden 
powers  and  treasures  of  the  mountain,  and  in  many  passages 
where  the  stanza  does  not  indicate  the  poetical  comprehensicm, 
this  romance  gives  us  glorious  poetical  representations  of  the 
internal  history  of  the  globe.     His  song  to  wine,  gives  us  a 
beautiful  poetical  picture  of  the  process  of  fermentation.     In 
this  way  he  &r  anticipated  the  comprehensive  spirit  of  his 
period.     Goethe,  who  joined  to  his  great  poetic  spirit  a  true 
insight  into  many  branches  of  science,  with  a  mind  fitted  for  a 
thinking  comprehension  of  Nature,  has  represented  in  his 
poem  "The  Metamorphoses  of  Plants,'*  the  spirit  of  the 
doctrine  *which  as  naturalist  of  the  world  he  had  proposed 
on  the  same  subject;  his  poem  on  Howard's  comprehension 
of  the  forms  of  clouds  deserves  also  to  be  mentioned.     In 
many  other  passages  of  his  writings  we  meet  with  poetical 

*  Friedrich  von  Hardenbei^,  better    known  by  his  literary 

NoTalis. 
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comprehensions  of  those  conditionB  in  Nature,  Which  he  had 
regarded  in  a  scientific  light,  and  which  only  needed  tibe  form 
of  verse  to  be  recognized  by  all,  to  be  what  they  really  are. 
Had  it  not  been  that  that  great  poet  entirely  misunderstood 
mathematical  physics,  perhaps  misled  by  ike  emended 
manner  of  representation  of  certain  philosophers,  he  would 
probably  have  done  much  more  for  the  poetical  repres^itation 
of  the  views  of  Nature.  But  I  should  say  &r  too  little  of 
Goethe,  as  a  poet  who  was  enlightened  and  guided  by  a 
thinking  comprehension  of  Nature,  if  I  merely  noticed  the 
poems  in  which  his  science  appears  most  forcibly.  What 
other  German  poet  has  shown  himself  such  a  thorough 
observer  of  Nature?  Even  in  his  delineations  of  men  we 
see  that  he  gave  a  character  to  the  being  created  by  his  own 
poetical  imagination,  which  the  profound  observer  could  alone 
have  given.  This  great  man,  with  his  comprehensive  science 
and  Imowledge  of  tiie  world,  was  in  truth  a  poet  of  Natme, 
taking  the  word  in  the  Mi  extent  in  which  I  used  it  in  my 
cond^nned  book ;  he  ther^ore  has  made  feur  less  use  of  the 
poetic  garb  of  past  da^  than  most  other  poets,  but  furnished 
himself  with  means  direct  from  Nature  herself.  It  is  etm  to 
perceive  that  I  imderstand  by  the  poetic  dress  of  past  days 
the  tenor  of  the  '*  poetic  inventions  *'  which  past  times  hare 
left  bdiind.  I  do  not  attempt  to  deny  that  it  has  been  often 
used  by  the  great  poets  wi^  true  and  masterfy  ddll;  but  I 
think  tihat  poets  would  exercise  a  ^blt  higher  influence  if  <they 
did  not  so  frequently  take  reftige  in  it.  Goethe  was  perfect^ 
conscious  of  his  nature4oving  poetic  imagination  and  of  his 
poetic  love  of  nature,  and  expressed  tiiis,  among  other 
passages,  in* the  fc^owing  epigram^— 

Is  botany-^are  optics  thy  vocation  ?    'What  doeit  thou  ? 
Is  it  not  greater  gain  to  more  one  tender  heart? 
Ah,  tender  hearts !  a  feci  eui  on  themiplay. 
Be  mine  the  joy  alone  to  toiiCh  thy  chords,  O  Natoce ! 

I  certainly  trace  the  expression  of  a  poetic  whim  in  the 
distinct  one^sidedness  of  this  declaration,  but  take  {hat  away, 
and  it  reminds  us  of  his  true  love  of  an  insight  into  Nature, 
'of  which  besides  his  writings  in  themselves  bear  the  most 
evident  proofe.  I  do  not  venture  to  bring  forward  more 
examples  lest  I  diould  cheese  nnich  whose  vafae  m^t  be  less 
acknowledged;  but  at  aU  events  I  must  repeat  what  I  have 
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already  «dd,  fliat  it  is  only  firam  the  ftxtaie  tiiat  we  must 
expect  the  comprehensiye  and  poetical  application  of  an 
insight  into  Natoce. 

I  now  again  retain  to  the  poem  of  Schiller  so  frequently 
mentioned,  and  venture  to  hrmg  foFwmrd  one  passage  from 
my  earlier  writings  in  which  I  liAYe  attempted,  in  a  poetical 
form,  to  counteract  the  impression  of  this  poem,  and  many 
poetical  attacks  on  our  century  and  its  science,  which  haye 
been  produced  by  misi^prehension.  • 

To  understand  it  prop^ly  I  must  mention  that  the  fol- 
lowing is  a  fragment  from  my  poem  **  The  Balloon,"  in  which 
I  attempt  to  depict  the  spirit  of  discovery,  in  one  poetically 
comprehended  event,  or  in  a  series  of  events.  The  scene  of 
of  the  conversation  lies  in  Samos,  where  there  is  a  promon- 
tory which  points  to  Icaria,  and  raninds  us  of  the  unrortunate 
attempt  of  looms  to  fly,  wdl  known  from  the  legends  of 
poets. 

The  Characters  are: — 

Ernkst,  a  €ferman  Antiqtiarian, 

Frankman,  a  Cferman  Naturali^, 

Calchas,  wh  '■Athenian f  v>ho  has  been  eduedtedin  Germany. 

Then  gladly  Eniett  tpoke,  for  h»wa  veatd 
Ai  tmaer  intnrraptkm  of  ha  wonb : 
"  A  nation's  worths  is  in«t 'by  iRvish  vwaMi, 
Nor  e'en  hy  power, >orBaB^ers,  to  booaeisiired ; 
The  weB-AiUed  labonr  of  thetswenniBg  hees 
Wms  not  the  prise;  theirs  not 4he  nobtoit  end ; 
Ripeness  aloae,<«nd  energyof  life 
Cflo  be  the  measure  of  antttion's  woi^. 
Aii^lmwtditfikj9d  to  him  who  takes  delig^ 
In  greatness  ?    Bdketj,  in  the  arts  divine, 
Ai^  selfrenn<ddiBg  effiorts-^aU-may^  see 
Theglorydf  gnat  Hellas;  she' who  stands 
Upomthe  pinnacle  of  aii,  and  verse 
Inspiringtto  high  deeds.    Where  lives  the  sage 
Who  wot^  not  to  the  FMt  award  the  palm  ? 
Then  bad  man  reached  m  frssh  and  yontfalbl  prime 
Life's  highest  snmmit.    Art,<and  cluv^ry. 
And  talesrof  love  song  in  a  later  age, 
;  Theii  shadows;  for  th'  impoveri^d  Present 

Nought  then  remains,  bnt  strife  and  learned  lore 
And  the  sad  story  d  State  Polides. 
Bden  has  passed  ^rom  earth  and  left  ns  here 
A  weary  hermitage  of  miscfy.' ' 
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Then  Frankman  rose  and  met  their  looks  expectant. 
'*  Well  hast  thou  said,  if  nations  should  be  judged 
B J  energy  of  life  in  them  displayed ; 
If,  then,  thou  seekst  the  stamp  of  life  alone 
In  beauty,  or  adornments,  sudi  as  add 
A  charm  to  make  life  brif^ter,  surely  thou 
Hast,  with  a  dazzled  eyesight,  life  beheld: 
For  he  alone  can  form  a  judgment  true 
Who  does  not  fix  his  eye  upon  one  object 
Of  shining  splendour,  but  with  Yision  large 
Embraces  the  gr«at  whole,  while  carefully 
Each  separate  part  he  views. — Upon  thy  lips 
Already  I  perceive  the  impatient  word; 
Beauty,  thou  wilt  assert,  does  of  itself 
Comprise  a  whole ;  but  Science,  Virtue,  Faiths- 
Each,  I  maintain,  are  as  complete  as  Beauty. 
If,  to  our  mortal  sense,  it  were  allowed 
Truth  to  behold,  entire^  and  undisguised, 
We  then  should  live  in  Beauty,  and  our  fiuth 
To  perfect  vision  changed,  our  virtue  be 
Divine ;  Faith  perfect^l,  would  Knowledge  hold. 
And  Art,  and  Virtue,  and  all  heavenly  things 
In  her  embrace.    But  here,  all  that  is  great 
Is  but  as  piece-work,  which  to  comprehend, 
The  parts  must  first  be  known.    If  justly,  then, 
The  merits  of  all  ages  thou  would'st  try. 
Let  thy  far-searching  eye  wander  around 
The  wide  domain  whuBre  Itfb  its  power  declares ; 
Never  before  was  there  a  time  so  rife 
With  thought,  that  moves  in  all  life's  varied  scenes, 
Piercing  each  channel  of  man's  social  being, 
As  this,  which  thou  with  so  much  scorn  hast  named 
'Th' impoverished  Present.'  From  sublimest  search 
Into  the  source  of  Thought,  or  after  sunt 
Whose  light  illumines  worlds  beyond  our  ken. 
Or  into  laws  which  here  in  silence  rule 
Great  Nature's  mystories  concealed  from  man, 
Down  to  the  labourer,  who  his  daily  bread 
Earns  by  hard  toil  and  sweat  upon  his  brow. 
The  Spirit  of  Invention  lives  and  moves ; 
Thought,  ever  active,  works  in  each  and  alL 
I  will  not  pause  to  speak  of  deeds  of  fame. 
Of  glory  won  by  warrior  and  by  prince*  , 

Since  such  alike  have  ev'ry  age  adorned ; 
But  turn  to  Love,  that  spirit  which  unitei 
Han  to  his  brother ;  slaVry  hating. 
Not  for  himself  alone,  but  all  mankind. 
My  friends !  it  is,  then.  Love  which  doth  exi^ 
The  Present,  and  ennobles  it  above 
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All  that  the  admirers  of  the  Past  can  praise." 

'*  The  Present  speaks  in  thee/'  Ernest  replied, 

The  Past  in  me.     Enough."     Then  Calchas  rose 

By  fiery-  youth  impelled ;  with  glowing  cheek 

He  combated  the  stranger's  cautious  words. 

'*  Think  not  thy  soul  can  fully  comprehend 

The  Beautiful  which  lived  in  ages  Past ; 

ThoU;  who  oanst  not  perceive,  far  less  admire. 

The  Beautiful  and  Great  of  later  times. 

Wilt  thou  the  world  with  other  eyes  behold— 

Eyes  of  the  Past  ?     Then  summon  to  thine  aid 

The  Spirits  of  the  Past,  and  let  them  here, 

With  vision  clear  and  open,  look  upon 

The  labours  of  the  Present.    Thales  call, 

He,  whose  inquiring  mind  paused  musingly 

On  the  mysterious  power,  to  action  roused 

By  amber  rubbed.    This  power  (to  him)  a  spirit 

Woke  from  its  slumbers  by  all-wondrous  art. 

See  how  that  spirit  by  our  nurture  grows ! 

Let  him  behold  it  now  as  lightning  gleam ; 

Teach  him  to  look,  led  by  tihe  clearer  light 

Of  deep  investigation,  how  the  power. 

Which  in  the  flashing  lightning  blinds  the  sight, 

Or  in  the  rolling  thunder  deafening  peals. 

Doth  silent  dwell  in  all  material  things 

He  it  in  water,  or  in  air,  or  earth. 

Or  in  the  gifted  ore ;  as  the  spark  lives 

In  stone,  by  art  from  darkest  night  drawn  thence, 

And  to  the  senses  wonderful  revealed 

In  all  its  varying  forms ;  tasted  in  salt. 

In  heat  and  light  perceived  ;  now  in  the  flame 

It  writhes,  and  in  the  faithful  magnet  now 

Points  a  sure  pathway  to  the  mariner; 

It  lives  in  branch  and  leaf,  in  muscle  strong, 

And  shrinking  nerve ;  the  eye  material 

Cannot  detect  it,  yet  is  it  revealed 

To  the  soul  luminous.     Let  him  behold — 

Then  do  thou  well  reflect  how  such  a  sight 

Will  move  him.     Call  Pythagoras  and  bid 

The  sage  to  mark  the  laws  divine  which  rule 

Each  planet's  course;  and  when  he  reads  and  sees 

Such  harmony  amidst  the  countless  worlds. 

Trembling  with  joy  his  heart  will  overflow 

Before  the  sacred  concert  of  high  reason. 

What  Mathematics  have  for  us  achieved 

Let  Euclid  see  ;  and  how  on  Nature's  steps 

They  follow  close,  their  constant  progress  marked 

Neither  by  sudden  pause  or  forward  bound 

But  leading  on  to  infinite  results 
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Of  computation  which  he  dreamt  not  of. 

Then  Aristotle,  once  the  king  of  men. 

Great  prophet  of  the  heathen !  through  the  lagae 

Of  ages  past,  Christian,  and  IsLamite, 

Thee  as  their  master  owned,  and  unto  thee 

The  leam'd  do  homage  still ;  who  first  to  man 

Beyeal'd  the  depths  of  thought,  and  did  unfold 

The  secret  laws  which  guide  the  heay'n-tanght  poet- 

In  his  creations ;  and  with  equal  skill 

And  clearness  did  the  policy  declare 

And  laws  by  which  a  kingdom  may  be  ruled. 

Great  Spirit !  thou  with  fearless  eye  surveyed 

All  nature,  still  by  thy  light  we  read 

Wisdom  in  ev'ry  living  creature's  form. 

Consider  us  aright,  and  thou  wilt  find 

No  pause  in  our  deep  earnest  search  for  Truth  { 

And  thy  free  spirit  a  charm  will  ever  hear 

In  verse  romantic,  produce  of  our  age. 

But  what  the  Present  time  has  best  conceived 

For  the  State's  good,  and  for  the  gen'ral  weal, 

(However  from  perfection  far  removed,) 

Thou  wilt  assuredly  confess  to  be 

A  progress  great  and  glorious,  although 

8uch  knowledge  may  appear  of  little  worth, 

Compared  with  all  philosophy  has  gained 

Of  Nature's  works."    Here  Ernest  spoke  in  haite. 

Nor  could  contain  his  words  impetuous. 

"  Thy  eloquence  is  always  moved  to  speak 

In  praise  of  the  one  knowledge  which  belongs 

Unto  the  Present,  though  of  spirit  and  soul 

Sterile  and  void."     Then  Frankman  straight  rq>lied-' 

The  man  of  wise  and  comprehensive  soul: — 

**  Hadst  thou  this  question  duly  weighed,  then  ne'er 

So  crude  a  judgment  couldst  thou  have  pronounced. 

He  who  has  found  the  end  of  his  research, 

A  soul  oppressed  with  knowledge  there  to  end, 

Has  only  read  the  book,  not  grasped  the  sense. 

If  ancient  Greece  had  nature's  secrets  known 

As  we,  then  would  not  her  famed  poetry, 

Or  proud  philosophy  have  now  become 

Degenerate ;  for  scarcely  thou  wilt  doubt, 

That  to  harp  ever  on  one  fav'rite  theme. 

Will  by  degrees  lead  us  away  from  truth. 

Let  the  eye  always  contemplate  one  form — 

How  soon  'tis  dazzled ! — and  the  image  gained^ 

Desire  increased  for  more,  in  eager  quest 

Falls  into  wild  extravagance  and  falsehood; 

And  even  mayhap  the  brain  in  madness  reels. 

E'en  where  the  soul  is  never  thus  profaned 
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By  such  derire^  yet  fixed  on  one  idea, 

Closing  the  mental  eye  to  all  besides. 

Rejecting  the  yast.  wealth  nature  presentSy 

And  gazing  as  one  in  a  waking  dream, 

The  soul  will  pass  away.     Too  long  within 

Our  native  Grermany  there  have  been  some, 

Who  strive  with  daring  wing  aloft  to  soar 

Over  the  barriers  safe  of  certainty. 

Which  here  inclose  Art  and  Philosophy. 

Ye  fools !  intoxicated  with  desire 

To  gain  what  Nature  placed  beyond  our  reach. 

Truth  ye  rqect  for  wisdom's  semblance 

And  empty  phaatoms.    In  Philosophy 

And  Art  no  power  can  check  the  wayward  flight 

Of  the  wild  visionary,  save  the  search 

Into  the  depths  of  Natui^'s  laws  profound. 

Here,  life  of  action — ^here  the  eye  beholds 

Reality.     With  rapid  strides  she  comefl. 

And  with  new  weapons  ever  armed,  subdues 

Conceits,  and  silly  fancies  which  have  grown 

To  be  revered  through  age.    In  deeds,  not  words, 

Not  in  the  meditations  of  the  brain 

Sophistical  she  rests ;  but  each  day  tells 

How  she  by  countless  works  her  power  retains. 

Dost  thou  not  now  behold  the  bulwark  fall, 

The  dreams  of  him — the  visionary,  fade  ? 

Oft  has  the  voice  of  Wisdom  been,  decried. 

When  she  hath  dared  some  fond  conceit  to  quench, 

Wluch  by  the  multitude  has  been  embraced ; 

Opinion  then  alone  can  be  subdued 

When  seen  by  all ;  for  else  Truth's  staff  of  office 

Is  snapped  in  twain.     How  many  a  prejudice 

Has  vanished  when  the  lightning's  flash  is  led 

By  the  slight  wire  obedient  to  the  ground. 

Since  we  have  learned  the  motion  of  the  earth. 

What  baseless  theories  have  been  destroyed ! 

Since  we  created  visions  for  ourselves, 

How  many  a  wandering  sprite  has  disappeared  !" 

Ernest  replied:  '*  I  never  have  denied 

That  liitdlect  has  triumphed  ;  yet,  with  life 

Adorn  it  as  thou  wilt,  my  inmost  soul 

Still  cleaves  unto  the  golden  time,  when  life 

Was  not  a  mere  reflection  of  cold  reason. 

Pardon  me,  if  I  still  maintain,  that  Helios, 

Guiding  his  fiery  steeds,  still  rouses  in  me 

A  more  poetic  ardour,  than  the  sage 

Who  tells  me  of  a  lifeless  circling  ball, 

Blind  to  its  own  effulgence,  and  which  spreads 
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Rich  blessings  o'er  the  land,  yet  feels  no  power 

Or  pleasantness ;  rqoices  not  to  hear 

The  voice  of  praise,  nor  can  itself  retam 

Thanks  to  the  Giyer.    Darkly  it  moves 

As  the  mechanic's  wheel ;  the  heavens  are  empty, 

And  the  wide  space,  once  dwelling  of  the  gods, 

Now  tenantless,  serves  but  the  slavish  law 

Of  Gravity.     Away  with  learned  lore ! 

Leave  me  in  peace,  free  to  enjoy  and  live 

Within  the  golden  dreams  of  days  long  past; 

When  Oreads  filled  the  heights,  and  Dryads  dwelt 

Amidst  the  groves,  and  water  from  the  spring 

Rippled  from  vases  held  by  lovely  Naiads. 

Leave  me  the  Poet's  song,  e'en  as  himself 

Immortal  1 "    With  generous  ardour  then 

Calchas  replied :  *'  Where  is  the  man  so  rude 

Who  has  not  followed  in  the  poet's  train 

Into  a  world,  his  own  imagining, 

Adorned  by  him  with  wisdom  and  with  beauty  ? 

And  shall  we,  then,  despise  the  inspirations 

Of  that  exalted  nation  which  upheld 

The  torch  to  Europe  ?    Think  not  such  there  be. 

Yet  th%  poetic  splendour  of  the  Greek 

Shall  not  our  eyes  delude.     Is  there  no  power 

In  Truth,  beauty  divine,  which  thou  in  scorn 

Rejectedst  ?    When  in  mockery  thou  sayest, 

'  Our  sphere  by  Gravity  is  ruled,'  thou  hast 

The  great  first  cause  of  Nature  overlooked ; 

The  wondrous  force  which  binds  all  things  to  earth 

Alone  thou  saw'st.    This  force  is  but  a  witness 

Of  the  great  principle,  whidi  in  itself 

All  doth  unite.    Tlie  origin  of  power 

Connecting,  ever  present  in  us  all, 

The  pious  soul  points  to  th'  Eternal  Ruler, 

He  whose  Omniscient  Wisdom  ordereth  all. 

The  watch — an  image  of  the  vast  machine 

Which  moves  a  world.    Thought  is  the  origin 

Of  each ;  but  with  this  difference — the  first, 

The  work  of  man ;  his  brain  inventive,  learns 

To  apply  the  powers  his  Maker  lent,  for  good; 

While  in  the  last,  a  work  divine  we  see, 

Gifted  with  ever-germinating  life. 

Truly,  within  the  world  each  separate  part 

Obedient,  without  self -volition  acts  ; 

As  in  the  body,  not  a  limb  can  move 

Unless  directed  by  the  sovereign  will ; 

The  mind  within  gives  life  unto  the  whole. 

Dost  thou  perceive  nought  but  machinery 
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In  laws  wMch  guide  the  course  along  heaven's  paths? 

Look  with  a  larger  view  around ;  behold 

The  unity  of  living  thoughts,  displayed 

In  countless  varying  forms.     The  mighty  sun 

Is  but  a  twinkling  star  amidst  the  space 

Infinite  filled  witii  worlds,  whose  suns,  heaven's  lamps. 

Shine  in  our  night.    The  sphere  which  bears  us  on^ 

A  planet  only.     They  the  light  of  worlds, 

Whose  forms  gigantic,  to  our  human  sight 

In  the  blue  vault  of  heaven  as  lesser  lights 

Appear ;  as  on  its  axle  turns  our  earth, 

Each  planet  turns — each  in  the  space  assigned. 

Till  to  the  eye  of  him  who  dwells  on  earth 

The  arch  of  heaven  itself  appears  to  move ; 

Alternate  day  with  night,  motion  with  rest. 

Each  planet  moves  with  path  unvarying; 

And  each  rejoices  in  the  changing  year 

And  season,  as  the  sun  is  near  or  far. 

Again, — call  on  the  souls  of  men  long  dead. 

And  through  the  telescope  let  them  behold 

Valleys  and  mountains  on  the  pale  moon's  face, 

Moons  circling  other  planets  far  removed. 

Let  the  astonished  gazers  turn  and  look 

Upon  the  spangled  heav'ns,  there  to  discover 

Thousands  of  blazing  suns,  encircled  by 

Companions  numerous  ;  then,  if  amidst 

This  region  infinite,  the  spirits  there 

Should,  prophet-like,  a  race  of  beings  behold. 

Struggling  for  mental  power,  knowledge  divine, 

Woidd  they  with  longing  eyes  seek  for  the  steeds 

Which  draw  Apollo's  car,  or  wish  to  see 

Diana,  with  her  hunting-spear  and  nymphs? 

Oh  1  they  would  gladly  in  that  hour  renounce 

Dryads,  and  Nymphs,  fair  guardians  of  the  stream 

Could  they,  like  us,  behold  the  hidden  course 

Of  Nature,  whch  provides  the  flowing  spring. 

Bedews  the  grass,  where  we  may  almost  hear 

The  breathing  of  the  silent,  scented  flower ; 

And  where  the  sage  may  trace  the  active  course 

Of  things  with  life  replete ;  the  rushing  wind 

Plays  well  his  needful  part.     Turn,  then,  and  look 

Upon  the  varied  business  of  man's  being. 

Where  the  inventive  spirit  finds  fit  work 

For  the  free  hands  to  do.     In  sooth,  we  might 

A  thousand  wonders  add  unto  the  seven 

Which  the  past  world  astonished.     Now  no  more. 

Since  wonders  are  so  rife,  that  one  alone 

Seems  but  the.little  vessel  which  hath  borne 

Us  through  the  misty  way.    What  Nature  lent 

H 
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Her  itediered  ddldrcB  of  the  air,  to  soar 

With  outspread  wing»  frte  in  heaTen's  azure  Taolt, 

Art  has  outdone ;  and  now  mi^estic  floats 

The  dweller  of  die  earth  in  regions  where 

The  kingly  eagle  haa  no4  dared  to  soar. 

Did  not  the  hapless  fate  of  Icarus 

The  poet  warn,  that  such  an  airy  flight 

Secure  he  cannot  dare.    Praised  he  the  age 

When  wonders  are  so  rife,  that  one  like  this 

Is  lost  among  their  number  manifold." 

I  hope  I  shall  be  excused  for  haying  introduced  this  Iodj^ 
quotation,  as  it  may  serve  to  place  the  scientific  and  aBsthetic 
mode  of  thought,  which  it  seems  to  me  must  proceed  from 
the  proper  cultivation  and  nurture  of  natural  science,  in  a  clear 
point  of  view.  It  is  easy  to  perceive  Ihat  it  is  not  intended 
now  to  reject  either  that  which  in.  ancient  or  modem  times 
has  been  considered  beautiful ;  but  to  acknowledge  the  co- 
operation of  the  discoveries  of  natural  science  in  the  forma- 
tion of  the  more  extensive  kingdom  of  beauty  which  is  de- 
manded byour  own  period.  I  have  spoken,  not  only  here, 
but  in  earlier  writings,  of  the  extension  and  the  imion  which 
is  thus  produced  between  the  comprehension  of  science  and 
beauty.  The  tendency  of  my  thoughts  has  generally  led  me 
to  illustrate  the  case  frcmi  the  universal  laws  of  nature,  and 
thence  to  point  to  that  which  is  exhibited  to  Ute  sensational 
apprehension.  There  will  soon  be  an  inclination  to  admit 
the  reciprocal  influence  which  must  exist  between  science 
which  has  originated  from  a  description  of  nature  on  the 
one  side,  and  poetry  and  the  plastic  arts  on  the  other; 
but  it  has  not  y^  excited  tiie  attention  which  it  deserves. 
Humboldt  has  represented  this  in  a  masterly  style  in  his 
Cosmos,  vol.  ii.  p.  370 — 465.*  I  must  refer  you  to  this,  and 
will  only  mention  the  principal  idea  in  as  few  words  as  pos- 
sible. The  more  perfect  knowledge  of  the  woiks  and  active 
laws  of  nature  which  our  period  possesses  above  every  other 
preceding  it,  and  the  ocular  knowledge  <if  distant  coimtries 
which  is  now  gained  by  so  many  weU  educated  travellers, 
must  give  occasion  to  representations  in  which  scientific 
accuracy  is  immediately  comprehensible  to  the  imagination. 
This  union  is  not  accomplished  by  the  addition  of  extraneous 

*  See  Translation  from  the  German,  hj  B.  C.  Otte,  (Behn's  Scientific 

Library.) 
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ornaments,  which  would  be  in  opposition  to  all  true  art ;  but 
in  such  a  manner,  that  the  nature  of  the  locality  may  be  com- 
prehended in  its  many  and  yarious  relations ;  which  neces- 
sarily requires  a  combination  of  aknoet  all  the  powers  of  the 
soul.  The  representation  of  the  knowledge  thus  gaiaed  must 
in  that  case  harmonize  with  it. 

"  Without  leaving  the  land  of  our  birth,  we  not  only  learn  to  know 
how  the  earth's  sn^uje  is  ftehioned  in  th»  remotest  zones,  and  by  what 
animal  and  vegetable  forms  it  is  occupied,  but  we  may  even  hope  to 
have  delineations  presented  to  us  which  shall  vividly  reflect,  in  some 
degree  at  least,  tiie  impressions  conveyed  by  the  aspect  of  external 
nature  to  the  inhabitants  of  those  distant  regions.  To  satisfy  this 
demand — ^to  comply  with  a  requirement  that  may  be  termed  a  species  of 
intellectual  enjoyment  wholly  unknown  to  antiquity,  is  an  object  for 
which  modem  times  are  striving;  and  it  is  an  object  which  will  be 
crowned  with  success,  since  it  is  the  eommon  work  of  all  civilized 
nations^  and  because  ike  greater  perfection,  of  the  means  of  oommunica. 
tion  by  sea  and  land,  r^ers  the  whole  earth  more  accessible^  and 
facilitates  the  comparison  of  the  most  widely  separated  parts." — (See 
Translation  of  Humboldt's  CosmoSf  vol.  ii  p.  436.) 

The  poet,  when  he  wishes  to  place  the  scene  of  his  events 
in  a  distant  land,  will  ako  be  enabled  by  the  vivid  compre- 
hension of  all  conditions  of  existraice  o£Eered  to  him  by 
seienoe,  to  give  tiiat  clear,  yisiMe  truth  to  his  description, 
which  so  much  ccntributes  to  diarm  his  readers  and  his 
auditors.  It  is  the  wish  of  Humboldt  that  landscape-paintLig 
should  be  much  extended  by  the  numerous  and  remarkable 
iiwieties  which  are  afforded  by  the  vegetable  kingdom  of  dif- 
fer^ut  Gauntries.  He  wishes  that  the  landscape-painter,  after 
having  prepared  himself  with  an  appropriate  knowledge  of 
natural  science,  should  reside  a  considerable  time  at  the 
different  localities^  and  then  produce  his  works,  with  that 
freedom  of  art  which  is  suggested  by  the  mind  which  has 
been  thus  emridied^ 
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1. — The  InvariabHity  of  the  Laws  of  Nature. 

With  a  full  persuasioa  of  the  ancient  doctrine  of  the 
invariability  of  the  laws  of  Nature,  I  have  endeavoured  to 
show  in  the  former  part  of  this  work,  how,  in  my  opioioii, 
this  incontrovertible  truth  by  no  means  leads  to  a  denial  of 
religion  and  morality,  'which  many  have  been  led  to  believe, 
by  a  false  comprehension  of  what  is  required  by  Nature;  hut 
that  well  grounded  Natural  Science  shews  that  these  laws  are 
dictates  of  reason,  originating  from  divine  reason  itself,  and 
this  doctrine,  if  properly  understood,  is  in  the  most  p^ect 
harmony  with  true  morality  and  religion.  The  highly 
esteemed  author  of  the  Hemarks  is  not  convinced  by  my 
representations,  but  disputes  the  invariability  of  natural 
laws.  The  principal  objection  is  put  in  the  following  words : 
(p.  299.) 

"  No  one  doubts  that  the  laws  of  reason,  if  we  may  use  a  theolc^cal 
expression — those  ad  intra,  namely,  the  laws  which  constitute  the  nature 
of  reason,  are  eternal,  for  reason  cannot  deny  itself.  At  the  same  time  a 
law  may  be  quite  rational,  and  yet  only  be- valid  for  one  particular  period, 
whilst  the  actions,  as  the  author  says,  must  be  different,  if  we  act  in 
different  circumstances,  according  to  the  same  principles.  The  animal 
and  Tegetable  kingdom  of  past  ages  was  created  according  to  natural  laws, 
but  this  has  now  passed  away,  and  is  replaced  by  other  animals  and  plants, 
also  created  by  natural  laws,  which  therefore  cannot  be  the  same  as  those 
which  nature  obeyed  in  those  former  ages.  Some  people  will  say — only 
differently  modified,  according  to  times  and  circumstances  ;  for  those  laws, 
being  variable,  were  not  fundamental  laws.  We  must  indeed  at  length 
reach  invariable  laws, — ^the  fundamental  laws  of  the  whole  of  existence; 
but  the  question  is :  how  high  shall  we  mount  in  order  to  find  laws  which 
are  independent  of  time  and  circumstances,  and  which  cannot  be  changed  ? 
Nay,  why  may  we  not  indeed  question  whether  the  nature  of  this  whole 
world,  however  long  its  duration  may  be,  is  yet,  if  I  may  so  speak,  a  tem- 
porary arrangement,  which  can,  and  will  be  changed,  whilst  the  reason, 
which  is  revealed  in  it,  remains  the  same  V* 
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It  is  undeniably  true,  that,  "  the  actions  must  be  different,  if 
we  €ici  in  different  circumstances  according  to  the  same  prin- 
ciples  ;*"  but  if  the  principle  remains  the  same^  then  it  has  not 
certainly  been  changed/'*  The  actions  are  certainly  not  the 
principle,  but  events,  which  obey  the  laws. 

The  subject,  however,  is  fer  too  important  to  allow  it  to  be 
decided  in  any  way  which  gives  it  the  slightest  appearance  of 
a  dispute  about  words.  So  far  as  I  understand  the  author,  he 
wished  to  say,  that  the  altered  circumstances  were  not  pro- 
duced by  invariable  laws;  and  we  must  thence  infer,  that  the 
gradually  developed  effects  were  not  necessary  consequences 
of  fundamental  laws.  But  this  opinion  does  not  agree  with 
what  nature  teaches  us ;  our  researches  there  shbw  us,  that 
altered  circumstances  are  in  themselves  the  consequences  of 
natural  laws.  In  the  Remarks  an  example  was  selected  of  the 
altered  circumstances  by  which  animals  and  plants  which 
have  arisen  at  difPerent  periods  of  the  earth  were  differently 
formed.  Since  the  reader,  in  order  clearly  to  comprehend 
the  explanation  of  this  example,  must  behold  several  examples 
vividly  before  him,  in  which  it  is  evident  how  closely  natural 
laws  are  united  with  one  another,  and  what  an  immense 
variety  of  unusual  phenomena  may  arise  from  this  cause,  so 
that  effects  which  occur  imder  different  natural  laws  mutu- 
ally influence  one  another,  I  will  introduce  the  subject  with 
a  suitable  illustration. 

It  is  a  law  of  nature  that  all  bodies  and  parts  of  bodies 
mutually  attract  each  other;  and  it  is  as  certain,  that  the 
attraction  between  two  points  is  inversely  the  same  as  the 
squares  of  the  distances.  The  force  with  which  two  points 
attract  one  another,  is  therefore  a  hundred  times  less  at  a 
distance  of  ten  feet,  than  at  a  distance  of  one  foot.  The  dis- 
tance may  imdergo  innumerable  changes,  the  law  remains  the 
same.  But  from  this  law  it  further  follows,  that  all  bodies 
feU  perpendicularly  towards  the  surface  of  the  earth,  namely 
towards  that  sur&ce  which  the  earth  would  have,  if  all  its 
inequalities  were  away,  a  surface  such  as  every  expanse  of 
water  exhibits.  If  it  is  now  proved,  that  a  body  falling  very 
near  a  large  mountain  deviates  slightly  from  the  perpen- 
dicular, does  this  shew  that  the  law  is  changed  ?  or  does  it 
not  rather  shew,  that  in  consequence  of  the  law,  the  deviation 
takes  place  from  the  attraction  of  the  mountain  ?  We  further 
find  that  a  body  does  not  fall  everywhere  on  the  surface  of  the 
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earth  mth  equal  yelocily,  althou^  it  is  &e  Bame  mass  of 
earth  which  attracts ;  but  does  ^lis  shew  a  change  in  the  iaw 
of  Nature  ?  No ;  it  is  because  another  fixed  natural  law  inter- 
feres witii  it ;  namely,  the  law  of  centrifugal  force,  which,  itself 
a  necessity  of  reason,  is  only  a  part  of  the  combined  laws  of 
motion.  By  this  law,  it  has  been  calculated  that  the  yelocity 
in  falling,  increasee,  the  nearer  we  approach  the  poles ;  and 
we  shovSd  not  forget  that  this  inequsdity  had  been  calculated 
long  before  it  was  discovered  by  experience.  \  say  an  inequa- 
lity, because  its  foundation  rests  upon  a  unity,  namely  on  a 
miity  of  law,  and  by  the  necessity  of  reason  is  formed  out  of 
generally  prevailing  laws.  The  law  of  attraction  is  recc^ni- 
saUe  under  a  variety  of  forms,  in  many  other  natural  events. 
If  we  set  a  body  in  motion,  attraction  acts  upon  it  every 
moment  as  much  as  if  we  had  not  given  it  this  motion ;  but 
from  the  union  of  these  two  influences,  tiiere  arises  a  new 
velocity  and  direction  from  the  laws  of  the  motion  imparted, 
and  from  the  subsequent  fall.  Hius  an  obliquely  ascending 
motion  imparted  to  a  body,  causes  it  to  describe  a  parabolical 
figure.  At  the  same  time,  in  this  example,  I  have  for  some 
minutes  paid  no  regard  to  different  co«oparating  circum- 
stances, and  especially  to  the  resistance  of  tiie  air.  This 
produces  a  chiuige  in  the  form  of  llie  path  described,  but 
exactly  such  a  diange  as  the  natural  law  of  resistance 
requires. 

Even  wiien  currents  of  air  change  the  path  of  the  projected 
'  body,  this  does  not  happen  because  the  iaws  of  attraction,  of 
motion,  and  of  the  resistance  of  the  air,  are  altered,  but 
because  an  effect  is  added,  which  is  regulated  according  to 
the  laws  of  the  currents  of  air.  Bearing  in  mind  the  same 
laws,  if  we  now  imagine  a  body  which  has  received  motion 
far  above  the  earth,  beyond  the  region  of  our  atmosphere, 
we  can,  irom  the  same  principles,  mathematically  prove  that 
it  must  describe  an  ellipse,  whose  size  and  deviation  Irom  the 
figure  of  a  circle  is  determined  by  its  velocity  and  distance 
from  the  earth.  In  this  manner  we  can  calculate  Hie  ellipse 
described  by  a  body,  which  is  as  distant  from  us  as  the 
moon,  and  behold,  it  is  the  same  path  which  the  moon 
actually  describes!  A  few  centuries  ago,  the  inequalities 
Avhich  were  discovered  in  the  path  of  the  moon  appeared  so 
inconceivable  that  they  were  compared  to  freaks.  The  laws 
of  attraction,  discovered  by  Newton,  gave  him  the  means. 
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even  ftt  timt  time,  to  account  for  many  of  these  inequalities, 
and  to  find  th^re  existed  still  more  inequalities  whii^  obser- 
vation had  not  then  discovered,  but  which  were  afterwards 
confirmed ;  and  now,  by  means  of  the  higher  cultivation  of 
mathematioB,  it  is  possible  to  calculate  beforehand  all  these 
inequalities,  and  to  such  a  degiee  that  calculation  satisfies  a 
&r  iiK»re  delicKte  power  of  observation  than  we  formerly  pos- 

6CI9BCL. 

Bat  our  thoughts  cannot  stop  here.  The  moons  of  the 
odisrplanets,  axHd  the  earth,  widi  all  the  planets  lound  the 
sun,  move  aooGa*ding  to  the  same  laws.  I  will  not  explain 
iHm  more  minutely,  but  will  only  remark  that  we  find  in  all 
this  ▼ariety  innumerable  inequalities  in  distamoes,  directions, 
velodties,  &c.,  which  all  follow  the  same  laws.  S^ence,  by 
her  predictions,  defies  the  arguments  which  ignorance  has 
occasionally  produced;  these  predictions  are  not  few,  ob- 
BQure,  undetermined,  or  only  accidentally  coincident,  but 
numerous,  dear,  determined  in  point  of  time  and  place,  and 
nev^^istilhi^.  We  here  see  a  great  exao^le,  and  yet,  vdien 
compared  with  the  ridiness  of  its  contents,  but  i^htly 
dereloped,  which  may  explain  to  us  the  important  truth, 
that  the  consideration  of  Nature  offers  to  us  a  connected 
view  of  the  ever^esent  manifestaiioii  of  divine  reascm  in  the 
Finite.  We  do  not  here  speak  of  signs  and  piesentiments, 
but  of  mental  demonstration. 

After  this  great  eKam^de  I  shall  be  able  to  treat  those 
Mrfanh  follow  more  briefly,  and  to  employ  them  principally  as 
an  illustration  in  ^raxious  ways  of  the  duiracter  of  the  laws  of 
nataie. 

We  learn  from  chemistry  that  the  natural  action  by  which 
iim  IS  rusted  is  combustiim.  But  it  is  a  law  of  Nature  that 
combustion  produces  heat;  do  we  not  here  meet  with  an 
cxceptkoi?  It  only  appears  so;  for  this  combustion  takes 
plaee  so  slowly  Usat  the  heat  which  is  every  minute  evolved 
istoo  Httle  to  be  proved  1^  our  instruments  of  measurement. 
The  answer  is  perfectly  satis&ctory,  but  it  can  receive  another 
snp^Knrt,  if  I  may  so  express  myself,  from  without.  By 
means  of  d^^nicai  expmments,  by  which  it  was  attempted 
to  restore  some  iron-rust  to  its  metallic  condition,  the  metal 
vas  changed  into  the  form  of  powder.  When  the  innu- 
QKiuble  small  surfaces  of  the  iron-dust  come  in  contact  with 
the  air,  they  become  rust,  with  a  nqudity  a  thousand  times 
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greater  than  that  which  took  place  in  the  solid  mass  of  iron; 
and»  in  this  instance,  a  powerful  evolution  of  heat  is  not 
wanting. 

It  is  a  well-known  law  that  fire  produces  heat ;  but  if  we 
put  water  into  a  red-hot  crucible  which  contains  liquid  snl- 
phuric  acid,  it  will  be  changed  into  ice.  To  those  who  are 
not  versed  in  science,  this  appears  an  extraordinary  excep- 
tion to  the  law.  But  the  scientific  man  may  note  it  down  as  a 
triumph.  He  knows  that  actions  here  take  place  which 
obey  different  laws.  The  one  is  the  communication  of  heat, 
by  which  water  receives  a  higher  degree  of  heat ;  the  second 
is  evaporation,  which  produces  cold.  Liquid  sulphuric  acid 
evaporates  with  a  greater  rapidity  than  most  bodies,  and 
produces  such  intense  cold  that  the  water  not  only  loses  all 
the  heat  which  it  receives  out  of  the  hot  crucible,  but  a  great 
deal  more,  and  thence  arises  the  effect,  so  astonishing  to  the 
imagination,  that  water  becomes  ice  in  the  midst  of  fire. 
Those  who  are  acquainted  with  the  fact  will  see  that  I  do 
not  here  enter  into  all  the  minute  circumstances ;  but  they 
will  also  know  that  they  are  not  of  that  description  that  from 
them  an  exception  can  be  made,  in  the  constancy  of  natural 
laws. 

Such  a  union  of  several  powers,  where  each  acts  according 
to  its  own  law,  is  so  &r  from  being  of  rare  occurrence,  that 
it  is  rather  the  usual  mode  of  action  in  Nature ;  thence  an 
infinite  variety  of  effect  is  produced;  but  with  all  this 
variety  in  time  and  space,  it  is  only  the  effects  which  suffer 
a  change,  the  laws  which  they  obey  remain  the  same. 

Bearing  this  in  mind,  we  must  look  at  the  more  com- 
plicated actions  in  nature,  for  example,  the  life  of  plants. 
The  plant  feeds  itself  upon  certain  materials,  whose  circula- 
tion and  chemical  combination  is  promoted  bv  heat  and  light. 
The  laws  by  which  heat  and  light  operate  m  the  plant  are 
inevitable,  but  the  effects  springing  firom  them  are  various. 

Heat  produces  many  changes  in  the  chemical  reciprocal 
action  of  matter,  and  this  is  also  naturally  the  case  with  the 
chemical  action  which  takes  place  in  the  vegetable  kingdom. 
These  effects,  as  well  as  evaporation,  are  caused  by  heat,  m 
accordance  with  determined  natural  laws,  which  are  the  same 
in  the  vegetable  kingdom  as  in  all  the  rest  of  nature. 

In  the  dry,  hot  seasons  of  the  torrid  zone,  the  evaporation 
produced  by  heat,  both    in  the    ground    and    in  plants^ 
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lias  such  a  preponderating  tendency  to  drj  up,  tbat  the 
water  which  dissolyes  at  hist  loses  the  chemicfd  action  by 
which  the  nourishing  materials  are  carried  through  the 
different  parts  of  vegetables.  Now,  if  the  chemical  action  In 
these  plants  ceases  for  a  period,  it  is  not  caused  by  the  ces- 
sation of  those  chemical  laws — ^these  remain  unaltered — ^but 
because  one  of  the  conditions  of  the  chemical  effects  conse- 
quent to  the  natural  laws  of  heat  has  been  arrested.  J£  an- 
other season  brings  with  it  the  necessary  moisture,  the  mutual 
action  of  the  dissolved  materials  again  begins :  it  need  hardly 
be  said  that  the  seasons  themselves  ori^nate  in  natural  laws. 

It  would  occupy  too  much  time  if  I  were  here  to  treat  of 
the  laws  by  whidii  light  affects  plants,  by  which  the  carbonic 
acid  of  the  air  is  imbibed  by  the  leaves,  and  again  by  which 
these  fill  the  atmosphere  with  oxygen,  and  many  other  laws 
which  are  of  importance  in  the  active  forces  which  influence 
the  lives  of  plants.  I  think  I  have  said  enough  to  show  that 
it  is  not  the  laws  of  action  which  imdergo  a  change,  but  the 
actions  themselves,  in  proportion  as  they  coincide  with  the 
course  of  the  laws  which  govern  the  whole. 

I  foimd  it  necessary  to  make  this  preliminary  notice  before 
I  could  venture  to  pass  to  the  example  introduced  in  the 
Bemarks,  for  this  is  borrowed  from  a  branch  of  science  which 
is  not  nearly  so  well  understood  as  the  doctrine  of  motion  or 
astronomy,  or  as  the  observations  upon  the  life  of  plants  on 
the  surface  of  the  earth ;  it  might  therefore  be  possible,  that 
any  one  who  thought  it  worth  while  to  take  a  part  in  the 
present  discussion,  might  make  use  of  the  points  of  dispute 
offering  themselves  here,  and  thus  perplex  the  whole  matter. 
We  must  next  show,  how  it  was  possible  that  the  numerous 
changes  which  took  place  during  the  development  of  the 
earth,  usually  happened  imder  the  same  laws.  A  glance  at 
the  present  theory  of  the  development  of  the  earth  which  is 
now  generally  adopted,  will  suffice.  I  consider  it  essentially 
correct ;  but  if  we  had  not  such  indisputable  proofs  from  so 
many  other  sides,  of  the  invariability  of  natural  laws,  an 
e3tample  borrowed  from  a  less  developed  branch  of  science 
might  be  easily  mystified,  not  to  the  true  natural  philoso- 
pher, but  to  many  who  justly  desire  to  participate  in  the 
explanations  which  may  be  here  given.  It  will  now  be 
evident,  that  it  would  not  destroy  the  intention  of  the  follow- 
ing statement,  if  it  were  contended  that  the  planets  were  in 
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a  state  oi  vapour  before  they  became  liquid ;  but  it  is  still 
easier  to  prove  that  they  were  liquid  before  they  became 
solid.     If  we  were  to  give  up  the  idea  that  the  vapoiroiis 
condition  first  existed,  we  certainly  could  not  account  for  the 
greater  d^ree  <^  heat  at  an  earlier  period;  but  that  it  did 
exist,  and  that  it  gradually  cooled  in  the  course  of  time, 
would  still  remain  certain  l^  oth^  proofe.     Even  if  otiber 
influences  occasionally  produced  aame  interruption  in  the 
gradual  cooling,  our  expkmation  in  ihe  present  example 
would  equally  serve  ^as  an  illustration,  and  from  our  c^tain 
knowledge  of  the  invariability  of  natural  laws,  it  would  not 
fail  in  its  power  of  conviction.    Hie  earth  was  developed  by 
laws  whidi  have  never  changed,  but  its  c<mdition  has  undergone 
inces8£mt  change.     In  the  many  thousands — ^indeed,  perhaps, 
millions  of  years,  which  preceded  the  formation  of  the  first 
organic  bodies  on  the  earth,  it  was  converted  by  a  series  of 
condensations  from  an  enormous  ball  of  vapour  to  one  much 
smaller,  not  very  unlike  the  size  of  our  present  earth.     Ac- 
cording to  a  well-known  natural  law,  these  condensationi^ 
emitted  a  great  deal  of  heat,  far  surpassing  what  was  at  the 
same  time  lost  by  radiation.    When  ike  contraction  had 
fulfilled  the  principal  part  of  its  work,  and  the  earth  was 
lm>ught  nearly  to  its  present  density,  it  was  in  a  very  heated 
condition.     Tlie  condensing  action  was  no  longer  sufficioit 
to  produce  as  mudi  heat  as  was  radiated ;  its  surface  became 
Hquid ;  a  great  part  of  the  vapour  surrounding  it  was  con- 
densed ;  it  now  became  an  inwardly  liquid  ball,  surrounded  by 
a  firm  crust,  covered  with  such  a  hot  sea,  that  neither  plants 
or  animals  could  exist  on  it.     But  the  process  of  cooling 
always  continued;  and  when  the  surface  was  reduced  to  a 
temperature  which  probaWy  little  exceeded  what  now  exists 
in  the  torrid  zones,  plants  and  animals  began  to  develope 
themselves.     We  learn,  from  the  oldest  strata  in  which  these 
remains  are  found,  that  it  was  only  the  least  developed 
Clonic  forms  which  then  existed.     The  atmosphere  at  that 
period  was  of  a  very  different  quality  ^m  what  it  afterwards 
became :  it  abounded  in  carbonic  acid,  and  was  deficient  in 
the  air  necessary  for  respiration,  whose  principal  element 
was  chenucally  united  with  the  carbonic  acid.     On  account  of 
the  intense  heat,  the  atmosphere  contained  a  great  quantity  of 
vapour ;  in  the  upper  regions  of  the  air  this  vapour  was  con- 
densed by  giving  out  heat  to  the  heavens,  and  therefore  far 
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deaaer  clouds  must  hxve  been  foamed  than  now  ezkt,  and  thus 
lees  tsunlight  could  penetrate  them.  But  in  consequence  of 
the  invariaUe  laws  of  heat,  the  cocding  process  continued;  a 
great  part  of  the  irapour  was  thus  condensed,  the  atmosphere 
beoamtie  clearer,  ^Hbioh  enabled  the  snnligfat  to  act  more 
powerfiilly  upon  the  earth,  and  bjr  tiiat  means  to  produce 
unequal  ef^ts  on  tke  different  parts  of  its  snrihoe.  During 
the  various  changes  of  condition  whidi  arose  a  conseqirenoe 
of  wbat  we  haiwe  here  described,  more  organic  forms  were  con- 
tmnally  devdoped;  sunlight,  so  &TouraUe  to  the  life  of 
piaata,  increased ;  ihe  large  proportion  of  carbonic  acid  in  the 
atmosphere  gi:adually gave  more  and  more  of  its  carbon  towards 
the  nourishmeBt  of  j^ants,  -vdience  its  oxygen  became  sepa- 
rated as  vital  air,  and  the  atmosphere  became  better  adapted 
to  the  life  of  animals.  It  thence  follows,  tint  each  natural 
period  must  have  prepared  for  die  succeeding  one.  We  find 
in  Ibe  remains  preserved  in  the  earth  a  series  of  forms  more 
and  saore  developed,  ^idiioh  succeed  one  another,  till  at  lengdi 
tint  condition  was  prepared,  in  which  man,  and  the  animal 
and  vegetable  world  adapted  to  the  wants  of  man,  coidd 
pro^>er.  It  is  probable  that  this  began  when  the  proportion 
of  iieat  was  such  tiiat  Ihe  globe  did  net  annnally  radiate  more 
heat  to  the  heavens  than  was  restofed  by  the  sun,  or  that  this 
equilibrium  was  so  nearly  attained,  that  our  observations 
could  not  discover  any  perceptible  change;  and,  so  far  as 
our  knowledge  of  the  productions  of  the  vegetable  kingdom 
in  different  countries  is  communicated  to  us  through  history, 
we  are  faHlj  convinced  that  this  was  the  case. 

I  do  not  feel  myself  called  upon  to  investigate  here  the 
ideas  which  are  e^chibited  and  further  developed  in  that  port 
of  iiie  B^narks  which  we  have  considered  (p.  198,  &c.)  con- 
oeming  the  present  world  being  a  temporary  arrangement, 
and  tbe  future  world  of  a  completely  different  nature.  I  shall 
be  satisfied  if  peojde  will  believe  with  me,  as  a  c^tainty,  that 
the  world  in  which  the  human  race  was,  created,  and  has 
beoi  devdbped,  in  whidi  it  Ims  received  so  many  revelations 
of  the  all-penetrating,  all-ruling  Divine  Reason,  and  in  which  - 
reason  rouses  so  many  presentiments  of  the  nmnerous  habita- 
tions which  are  pronnsed  us  in  the  house  of  oiu:  Father — iksit 
that  world,  I  say,  is  govetned  by  an  eternal  Reason,  whose 
mode  of  operation  is  recognized  by  us  as  the  invariable  laws 
ofnatore. 
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I  am  well  aware  there  are  many  who  think  that  the  con- 
ception of  the  world  here  exhibited,  which,  though  of  old 
date,  is  still  very  imperfect,  leads  to  terrible  consequences, 
and  threatens  to  dcpriye  them  of  many  notions  in  which  they 
formerly  found  consolation.  I  do  not  consider  it  to  be  worthy  of 
the  subject  to  prove  the  existence  of  that  which  could  remove 
this  fear,  without  first  mentioning  that  our  wishes  should  not 
determine  what  we  desire  to  receive  as  truth.  Should  we  not 
feel  inwardly  ashamed  if  we  caught  ourselves  in  the  endeavour 
to  desire  a  difPerent  truth  than  that  which  actually  exists? 
And  what  folly  it  would  be,  if  we  allowed  ourselves  to  be 
determined  in  our  opinions  by  our  desires.  Our  wishes  and 
desires  could  not  mske  it  true !  No ;  let  us  honour  truth :  it 
is  indissolubly  united  with  virtue.  The  whole  truth  brings 
its  own  consolation  with  it.  I  will  endeavom:  to  show  this 
in  regard  to  this  very  subject.  I  know  very  well  that  this 
undertaking  which  has  been  so  often  attempted,  is  one  of  the 
most  difficult,  and  perhaps  can  never  be  executed  to  general 
satisfaction ;  but  still  I  hope  that  those  who  have  made 
themselves  familiar  with  what  I  have  already  said  upon  this 
subject,  (p.  121-127,)  will  afterwards  follow  the  explanations 
which  I  shall  here  give,  and  through  ihem  see  that  image 
of  the  most  perfect  harmony  in  the  world  of  reason,  which 
they  brought  with  them,  still  &rther  carried  out. 

2.— Can  the  government  of  God  dispense  with  his  Arbitrary 
WiUf 

The  opinions  of  philosophers  have  always  been  very  much 
divided  upon  this  most  difficult  question.  It  is  a  dispute 
which  has  not  hitherto  been  decided  before  the  tribtmal  of 
mankind,  and  will  probably  be  often  renewed,  as  it  is  at 
present  between  my  most  respected  friend  and  myself.  We 
.  are  of  course  agreed  in  believing  that  God  governs  the  worid 
with  infinite  wis4om ;  but,  on  one  side,  it  is  asserted  that  the 
incalculable  encroachments  which  are  made  by  man's  fi-ee- 
dom  in  the  progress  of  things,  produces  irregularities  which 
cannot  be  removed  by  an  all-embracing  divine  legislation, 
but  that  they  require  particular  decrees  demanded  by  the 
events,  as  is  the  case  in  the  government  of  earthly  states ;  on 
the  other  hand  it  is  assmned  that  the  divine  government  of 
Beason  is  so  perfect  that,  without  any  after-aid,  it  arranges 
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those  events  produced  by  the  irrationality  of  man  in  the 
rational  plan  of  the  whole.  It  might  therefore  appear 
that  the  mode  of  comprehension  which  I  follow  attributes 
jpreater  wisdom  to  GkJi  than  the  one  opposed  to  it,  but 
it  would  be  very  wrong  to  allow  such  an  appearance  to  rest 
upon  the  opposite  mode  of  comprehension.  Those  who 
assert  the  necessity  of  the  arbitrary  dealings  of  God,  attri- 
bute to  him  the  greatest  possible  wisdom;  but  they  think  that 
an  eternal  legislation  can  only  regulate  those  actions  which 
must  of  necessity  occur,  and  that  it  would  be  an  impossibility 
that  such  a  legislation  could  remedy  the  abuses  of  freedom. 

While  I  can  with  perfect  conviction  maintain  what  I  said 
in  the  division  of  an  earlier  paper,  entitled  "  The  essential 
principles  of  morality  the  same  throughout  the  Universe," 
(pp.  122-125),  I  yet  think  it  advisable  now  to  develope  and 
defend  my  opinions  far  more  circumstantially. 

It  is  the  opinion  of  some  people  that  the  perplexing  en-  • 
croachment  of  accidental  causes  in  the  progress  of  &ings 
cannot  be  adjusted  without  the  supervision  and  assistance  of 
an  arbitrarily-acting  Being;  but  this  is  a  mistaken  idea:  if 
we  only  know  the  nature  of  the  disturbing  cause,  or  of  the 
disturbing  csauses,  we  can  frequently  prevent  their  effect. 
lliis  is  more  certain  to  happen,  the  greater  the  imderstanding 
and  the  insight  which  are  thus  put  into  action.  K  all  that 
we  can  accomplish  as  men  be  ever  so  little,  still  it  shows  us 
the  possibility.  To  Infinite  Reason  infinitely  more  will  be 
possible. 

I  will  illustrate  the  case  by  a  series  of  examples,  and  shall 
of  course  begin  with  those  which  are  easiest  of  comprehension. 
Let  us  transport  ourselves  back  a  century  and  a  half  ago.  It 
was  required  that  a  clock  should.be  carried  on  a  voyage 
round  the  earth,  and  that  it  should  conistantly  retain  its 
regular  course.  If  we  only  consider  the  principle,  we  must 
find  that  this  is  impossible;  from'  the  change  of  tempe- 
rature as  well  as  otiier  circumstances,  the  length  of  the 
delicate  spring,  and  of  the  diameter  of  the  pendulum  which 
regulates  the  watch  are  altered ;  it  is  therefore  declared  im- 
possible that  it  can  preserve  its  regular  course :  the  maker  of 
the  clock,  or  some  one  sent  by  him,  must  accompany  it  to 
correct  the  irregularities.  But,  no;  this  is  not  only  unne- 
cessary, but  would  be  quite  inadequate  for  the   purpose, 
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for  the  artist  who  tmderstands  the  laws  by  which  the  • 
happen,  is  aHe  to  add  particiilar  parts  which  extextd  hy 
heat  in  such  a  way  as  to  remove  the  error;,  and  now,  whether 
the  captain  of  the  vessel  may  choose  to  g&  to  a  h(^±er  or  a 
ccdder  elimate,  the  course  of  the  elock  r^naiiis  the  s«ne.  Ihe 
case  is  sufficiently  familiar  in  our  own  times,  but  w«  ha?e 
here  regarded  a  past  period  when  it  was  unknown ;  a  oentniy 
and  a  half  has  not  elapsed  since  then. 

By  the  use  of  steam-engines,  great  poweora  are  put  into 
actLYiiy;  but  a  mistake  in  their  managem^it  may  be  dan- 
gerous.  The  engineer  may  increase  or  lessen  the  fire  as  he 
pleases,  he  can  even  increase  it  to  an  unreasonable  d^ree, 
and  by  that  means  give  such  an  expansion  to  the  steam  that 
it  would  burst  the  boiler,  if  a  contrivance  had  not  been  du- 
covered  to  prevent  it.  That,  as  we  all  know,  is  the  safety- 
opening,  with  the  safety-valve  of  the  boiler,  which  allows  Ihe 
steam  to  escape  when  its  expansion  is  too  great.  la  Ihe 
earliest  constructions  of  the  steam.engine,  scnne  one  was 
always  obliged  to  be  at  hand  to  turn  the  cock  whieh  either 
opened  or  closed  the  Opening  for  the  steam.  N^ect  or 
oversight  must  have  produced  evil  consequences;  arrange- 
ments were  afterwards  contrived  in  which  the  engine  did 
the  woi^  itself,  and  witji  greater  security.  The  amotmtof 
resistance  which  the  steam-engine  has  to  overcome,  fi-e- 
qnently  changes  considerably.  If  the  resistance  w^e  sud- 
d^y  to  cease,  the  velocity  of  the  engine  would  be  increased 
to  a  dangerous  degree,  but  a  plan  has  been  invented  whidi 
immediately  lowers  the  stecun  if  the  rapidity  increases,  and 
raises  it  again  if  the  rapidity  lessens. 

These  examples  will  perhaps  be  thought  far  too  insignifi- 
cant to  be  mentioned;  but  at  the  same  time  it  would  mot 
perhaps  have  been  right  to  despise  the  li^t  which  they  throw 
upon  the  subject.  If  it  had  been  prophesied  that  exaieify 
these  counter-e£fects  and  these  means  of  prevention  wovkL 
be  discovered,  most  people  would  have  thou^t  it  impossBile. 
Such  examples  may  at  least  serve  as  a  warning  to  those  ^p^ 
confidently  wii^  to  prove  a  thing  is  impossible,  because  they 
cannot  imd^^tand  how  it  can  be  accomplished;  a  tota^ 
different  design  ftom  that  which  deduces  the  impossibility 
of  a  thing  from  an  actual  inward  contradiction; 

But  we  will  now  turn  to  an  example  which  mwe  netaiy 
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eoncems  the  subject,  and  wliich  is  so  great  that  it  6mbrace9 
within  it  innumerable  smaller  ones.     Let  ns  transpcMrt  omw 
selves  back  to  a  time  when  men  w^?e,  ^ther  everywhere  or 
on  a  lai^  portion  of  Ihe  earlii,  in  a  very  savage  condition, 
without  laws  or  a  civilized  somety.    Each  individnal  man 
endeavoured  to  use  his  unbridled  will  against  others ;  there 
xeigned  uniyersal  civil  war,  in  whidi  murder,  robbery,  and 
every  kind  of  oppression  met  with  no  more  opposition  than 
die  refflstance  which  was  offered  by  the  sufferer  to  those  who 
attacked  him.     Let  us  now  imagine  that  the  following  ques- 
tion, is  put  to  a  man  in  this  condition : — Could  we  not  intro- 
duee  »ich  a  happy  condition  in  which  the  powerful  would 
allow  the  weak  to  retain  their  own,  the  exasperated  would 
reaooiinee  murder  and  other  violent  deeds,  and  the  impas- 
sioned man  would  curb  his  de^res  when  they  injured  others  ? 
Boused  to  thou^t  by  the  question,  he  would  undoubtedly 
reply : — ^We  can  never  ourselves  produce  such  a  condition : 
soch.  a  happy  state  of  things  cosjld  only  be  attained  if  a  God 
were  to  come  among  us,  who  would  protect  tiie  weak,  and 
woidd  threaten  and  severely  punish  the  strong,  if  they  did 
not  obey  him.    We  who  know  what  may  be  p^formed  by 
laws,  and  by  regulations  for  upholding  the  laws,  are  only 
astonished  when,  looking  from  them,  we  cast  a  glanee  at  the 
wild,  forces  which  they  have  subjected  in  such  a  remarkable 
degree.     Every  desire  which  originates  in  the  himian  breast 
to  possess,  or  to  enjoy,  what  is  the  object  of  desire  of  another, 
challenges  a  dispute;  a  dispute  arouses  more  violent  passions, 
smd  even  grows  easily  into  a  contest  for  hfe  and  death. 
What  innumerable  germs  of  wicked  passions !     If  it  were 
possible  that  men  could  assemble  together  in  numbers  ia  a 
loddity  which  had  not  been  previously  prepared  for  them  by 
some  legislation  and  ciyilizaticm,  the  most  frightfol  crimes 
would  be  of  daily  occurrence.    But  when  we  look  back  at 
the  succession  of  different  conditions,  which,  as  far  as  it 
reaches  is  displayed  to  us  by  history  in  every  coimtry  in 
which  a  higher  social  condition  has  been  developed,  we  see 
how  extraordinarily  great  are  the  difficulties  which  legislation 
has  to  overcome.      Hovrever  distant  we  are  from  being 
sslxflfied  wilii  even  the'best  sodal  condition  hitherto  attained, 
sdll  those  who  preceded  us  at  a  great  distance,  are  to  be 
r^acded  in  comparison  as  savage  and  lawless.     It  would 
oecopy  far  too  much  time  were  I  to  explain  this  here ;  every- 
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one  will  be  more  strongly  convinced  of  it  by  his  own 
reflections  on  the  social  condition  which  history  describes, 
the  more  detailed  the  historical  picture  which  he  forms  for 
himself.  In  return  it  will  not  be  useless  to  observe  at  pre- 
sent, though  only  in  a  few  examples,  the  manner  in  which 
laws  operate. 

Man's  desire  to  appropriate  to  himself  whatever  pleases 
him,  belongs  to  the  first  objects  of  legislation ;  it  must  be 
iiestrained  by  severe  punishments  directed  against  the  seizure 
of  property  belonging  to  others.  The  immediate  effect  is  only 
to  deter  by  terror ;  but  he  who  would  place  therein  the  whcde,' 
or  even  the  most  powerful  effect  of  the  law,  is  much  mistaken. 
Law  countenances  man's  feeling  for  the  justice  of  rational 
claims.  He  foimd  it  was  necessary  for  the  conmion  welfare, 
indeed  for  common  rational  intercourse,  that  every  one  should 
be  secure  of  that  which  in  accordance  with  reason  he  had 
gained  for  himself.  It  was  not  requisite  for  this  end  that  his 
ideas  should  be  perfectly  clear;  it  was  sufficient,  that  he 
remembered  with  displeasure  every  encroachment  made  upon 
his  rights,  perhapa  even  those,  likewise,  which  had  been  made 
upon  the  rights  of  his  friend,  in  order  to  give  his  approbation 
to  the  protecting  law.  But  this  law  was  also  directed  against 
many  desires  which  he  might  himself  feel  to  appropriate  to 
himself  the  property  of  others.  He  would  now  be  restrained 
by  that  law,  but  not  by  its  menaces,  for  he  has  himself  already 
approved  of  it;  and  he  must  now  possess,  although  but  dimly, 
a  feeling  for  the  reasonable  demands  towards  which  he  should 
aim.  The  more  the  social  arrangements  are  developed,  se- 
curing the  rights  of  each  individual  man,  the  stronger  grows 
the  inward  consciousness  of  ri^t,  and  this  supports  the  laws. 
It  originates  in  the  inner  mind  of  man ;  but  it  is  awakened 
and  strengthened  by  being  outwardly  realized.  Therefore 
the  regulations  for  upholding  the  laws,  and  the  disposition  to 
approve  them,  strengthen  one  another,  so  that  the  security 
becomes  greater,  although  the  punishments  are  made  less 
terrible. 

Something  similar  may  be  said  of  the  other  dangerous  pro- 
pensities of  man.  What  a  desire  of  vengeance  exists  in  him ! 
This  desire  is  often  a  natural  feeling  for  justice,  but  its  abuses 
are  fearful.  The  laws  place  a  barrier  to  it;  they  protect  one 
man  from  the  vengeance  of  anothoi^  but  when  justice  requires 
it,  they  further  offer  a  satisfaction.  However  imperfect  this  may 
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sometimes  be,  the  universal  knowledge  of  it  softens  and  les. 
sens  the  desire  of  vengeance  in  man.  Hence  it  arises,  that 
the  knowledge  of  this  outward  reason  protecting  him,  elevates 
his  own  rational  Hfe,  and  his  respect  for  reason,  which  is 
connected  with  it. 

These  examples  sufficiently  point  out  many  others,  so  that 
every  reflecting  mind  will  perceive  that  laws  do  not  only 
produce  an  immediate  effect,  but  that  also,  by  unfolding  a  dis- 
position conformable  to  law,  they  weaken  and  extinguish  the 
force  of  evil  designs,  even  when  they  are  the  most  extravagant; 
and  should  a  whole  people  simultaneously  disturb  the  existing 
regulations,  this  disposition  yet  strengthens  those  who  labour 
for  law  and  order,  and  does  not  allow  itself  to  be  entirely 
extirpated  by  those  who  are  seized  with  a  mania  for  destruc- 
tion, but  often  restrains  them,  and  indeed  calls  them  back. 

If,  therefore,  we  now  consider  that  laws  have,  we  may  say 
many  thousand  times,  prevented  various  crimes,  and  that 
therefore  the  foresight  of  human  lawgivers  has  often,  for  cen- 
turies, indeed  thousands  of  years,  prevented  the  abuse  of  the 
free  will  of  man,  we  thus  see  the  possibility  of  his  actions 
being  governed  without  his  being  himself  oppressed.  The  , 
direction  which  laws  have  given  to  the  free  will  of  man,  in 
many  respects  beneficial,  has  been  no  oppression,  for  he  is 
free,  and  can  resist  the  laws ;  but  even  when  he  goes  astray 
he  is  still  the  expression  of  a  rational  being,  who  cannot  en- 
tirely escape  from  Reason  and  from  respect  to  the  surround- 
ing government  oFileason. 

However  small  we  may  esteem  all  that  hmnan  wisdom  has 
here  accomplished  in  comparison  with  that  which  is  per- 
formed by  the  divine  government  of  the  world — I  agree 
most  entirely  with  this : — yet  multiply  this  performance  of  the 
limited  wisdom  of  man,  with  Infinite  Wisdom,  and  you  will 
find  the  result  of  the  calculation  to  be,  that  the  infinite  wis-  . 
dom  of  the  eternal  almighty  God  is  able  to  guide  everything 
without  making  casual  alterations.  Do  not  let  us  be  disturbed, 
because  much  remains  in  the  government  of  the  world  which 
we  cannot  conceive,  because  the  finite  being  cannot  grasp  the 
Infinite  in  its  totality,  indeed  that  it  is  only  able  to  comprehend 
some  of  its  great  features.  Those  who  believe  in  an.  arbitrary 
goYemment,  are  accustomed  to  bring  forward  examples 
which  cannot  be  explained  by  the  universal  laws  of  existence. 
It  is  very  possible  ^t  the  events  thus  selected  may  be  inex- 
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plicable  to  us  with  our  present  knowledge ;  indeed  it  is  not 
difficult  to  £nd  instances  of  event,  which  can  never  be  ex- 
plained by  human  knowledge ;  but  such  inexplicable  things 
cannot  rd^xte  a  mede  of  cemprehension  whidi,  in  aooordance 
with  its  nature,  does  not  pretend  to  explain  ^each  individual 
event.  When  otir  opponents  triumphant^  la^naa^  forward 
inexplicable  events,  we  can  reply  to  them : — In  ooounoai  with 
us,  you  cannot  understand  tiiese  events,  but  yeu  ioAcy  you 
imderstand  tbem;  you  believe  Ihat  you  are  initialed  into  God's 
decrees,  and  «peak  accordingly :  we  know  l^at  we  4o  n&t  un- 
derstand them,  «nd  openly  decdare  it.  They  may  perhaps 
assert  that  ti^ey  are  guided  by  reHi^^on;  that  l^y  judge 
by  the  mil  df  *God  y&mai&d  to  4^em  byoreUgion^  but  odIj 
let  tixem  shew  us  a  single  instance  of  an  tevent  wheee  it 
can  be  applied  wit&ourt  ^  additien  of  some  of  tbeor  own 
wisdom. 

History  has  been  often  treated  in  such  a  manxter  liiat  it 
presesats  the  most  extravagant  inventions  of  Ihe  direct  inter- 
ference of  Ood  in  tl^  course  of  eyents ;  but  the  moxe  the 
historian  understands  his  art,  and  ^dbit  things  connectedly, 
still  moTB  we  learn  &<em  idm  to  nndeirstand  the  laws  by 
which  the  evcsits  of  Hie  human  race  and  human  sciciety  arc 
directed.  Former  times  have  bequeaBied  to  us  sev<eral  his- 
torical WGOrks  composed  in  this  spiiit,  but  at  no  perioil  ha^ 
there  been  so  nuoiy  and  sucii  geaieral  demands  far  histori- 
cal representations,  <3tr  such  means  to  ftdfil  liiem,  -as  in  the 
present  day.  Our  mode  of  contemplation  is  &r  ^m  denymg 
divme  infinence ;  <m  ^be  contrary,  when  it  accounts  for  the 
laws  by  which  events  happen,  for  e&aanple,  Ihose  -by  wludi 
the  Koman  empire  fell,  tl^  Stuarts  were  baniiiied  fram 
England,  and  the  INorth  American  states  weze  formed,  it  pie- 
supposes  that  these  laws  originate  in  tlie  will  «>f  God,  in  <oon- 
sequence  (£the  eternal  nature  of  tins  wiU,  not  in  cansequoMse 
of  fir'bitrary  decrees  produced  by  Ihe  errors  of  human  freedom. 
It  is  acknowledged  as  an  unf^oidable  imrperfection,  liuctwe 
cannot  explain  each  individual  part  in  the  laws  deduced  from 
the  history  of  events  ;  but  it  is  affiimed  that  neitber  inteMect 
nor  true  piety  gains  anything  by  attempting  to  conjecture  the 
designs  en  God  in  incompreheiMible  events. 

Many  imagine  it  is  a  greater  comfort  to  stl|^K>8e  we  lae 
under  the  protection  of  a  master  who,  humanly  speaking,  ims 
a  constant  watchful  eye  over  us,  than  tf  we  on^  place  our 
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trust  in  the  eternal  laws  of  the  will  of  God.  It  appears  to 
me  l^t  this  cq»nRm  rests  upon  a  misnnderstajidmg.  I  wnll 
firft  examine  it  byim  exaemple  taken  from  earthly  iwoimi- 
stflDces.  Let  hb  imagine  a  man  who  intends  to  make  a 
ymroej,  mid  that,  with  regard  to  the  road  he  has  to  trayel,  he 
moat  oboose  between  two  wftiich  lie  in  dilfereilt  coimtries ;  in 
one  personal  safety  rests  upon  wise  la^w,  wbA  in  regnlataons 
appertaining  to  idiem ;  whilst  1^  other  is  «o  00n0titiited,  ihat 
it  has  been  impossible  for  the  prince,  ahhooghwise,  powerlal, 
and  good,  to  introduce  the  same  laws  as  in  the  former  state, 
thoa^  he  is  ready  to  remedy  thds  defect  by  gi^g  the 
ti«?dler  ti  strong  watdi  for  his  prdteetion :  in  which  of  these 
imo  countries  can  he  expect  to  travel  wi^  the  greatest 
seenrity  ?  "We  may  easily  apply  this  to  the  two  methods  of 
r^resraiting  iiie  gov^mmez^  of  tike  world.  The  one  assomes 
tbat  the  rsasoiKiMe  management  of  the  world  is  sufficient  to  . 
pye  US  all  ihe  secnr^  -r^iieh  is  really  found  in  existence ; 
the  seocmd  requires  the  assistanee  of  arbitrary  inspection.  In 
Older  to  judge  correctly  in  this  case,  we  must  above  all 
rememfber  i^stt  we  must  not  demand  a  more  fieoure  protection 
than  "fliat  wMdi  is  in  Teality  met  with. 

It  has  often  appeared  to  me,  that  those  who  do  not  find 
in  "iSaaac  ^fixst  eomprehension  all  the  secuuily  they  -desire, 
reqnpe  a  &er  greater  security  than  wiitft  in  reaH^  exnts. 
We  €heuld  misonderstiend  thart  mode  x^  -comprehension  if 
we  did  not  remeni^i^er  thert  security  does  net  ex»t  in  ^conse- 
qaence  of  'Un  aocumnlKtioh  of  the  soattored  laws  of  Nature, 
but  fby  means  of  Hegislation  in  its  entire  connection  and 
order,  determined  by  eternal  Reason.  When  Martensen^ 
says,  "that  we  are  <every where  surrounded  by  nsupematural 
l^iy  powers,  which  are  able  to  iitfinence  nature  apart  from 
Ged,"  we  inafy  if  we  widi,  ^amprehend  the  meaning  -of  his 
woi^,  hy  the  iiK>re  particular  explanation,  Idiat  we  then 
understand  by  nature,  Ifinality  alone ;  not  ihe  mrhole  of  nature, 
of  which  however  finality  is  but  a  revelation.  It  would  not 
be  hnposeiye  te  imagine  ithat  iiigher  widowed  beings  formed 
H'pOFt  of  the  etemaH  reasonable  arrangetnent,  who,  unseen  by 
"ra,  watdh  o^er  infeanor  beii^  l^se  magistrates  in  the  govern- 
meirt  of  «  state ;  bilt  #ie  experience  which  we  possess  of 
"What  really  'happens,  ^oes  not  •appear  to  demand  this  idea. 
We  oertainly  olfeen  iiear  things  related,  which  would  be 

*  FrofesHor  of  Tbeology  at  Copenhagen. 
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inexplicable,  if  we  did  not  believe  in  higher  arbitrary 
arrangements ;  but  that  anything  is  inexplicable  without  a 
certain  presupposition  is  generally  a  very  weak  proof  of  its 
reality.  We  can  only  safely  come  to  this  conclusion,  where 
we  are  certain  that  we  penetrate  all  the  possibilities  concern- 
ing the  thing ;  but  this  is  not  the  case  here ;  for  there  are 
innumerable  conditions  and  events  whose  importance  for  the 
welfare  and  happiness  of  individual  man,  we  cannot  explain 
out  of  this  presupposition.  Here  belong  aU  those  effects, 
which  in  consequence  of  imiversal  laws,  act  upon  innumerable 
individuals.  The  same  storm  passes  over  great  tracts  of  land 
and  sea,  destroys  ships,  tears  up  trees,  throws  down  houses, 
throughout  following  the  same  laws.  Sometimes  floods  have 
desolated  great  tracts  of  land,  and  in  one  night  consigned 
many  thousand  human  beings  to  death.  Earthquakes  have 
produced  as  universal  destruction.  The  same  drought,  the 
same  untimely  rain,  the  same  severe  winter,  happens  to  all 
the  inhabitants  of  a  great  extent  of  country.  Now  we  can,  and 
must  believe,  that  the  effect  of  all  such  events  which  happen 
in  common  to  very  different  people,  belong  to  the  univ^sal 
harmony  of  reason,  but  we  must  at  the  same  time  confess  our 
want  of  capacity  to  comprehend  the  individual  parts  of  the 
event.  If  there  is  therefore  such  an  unexampled  overpower- 
ing number  of  such  events  which  we  cannot  explain,  how  can 
we  arrive  at  that  conclusion  ?  It  will  perhaps  be  said,  that 
it  is  exactly  this  great  sum  of  inexplicable  events  which  com- 
pels us  to  believe  in  an  arbitrary  higher  interference ;  but  if 
we  believed  in  this  pre-arrangement,  and  attempt  to  compre- 
hend the  possibility  of  an  arbitrary  perfect  power  which 
balances  tdl  the  contradictions  which  the  oneness  of  the 
occurrences  has  here  brought  together,  we  shall  certainly  feel 
our  weakness.  Then  let  both  parties  confess  their  incapacity 
to  comprehend  this  part  of  existence,  and  let  not  the  one 
attempt  to  procure  an  advantage  at  the  expense  of  the  other, 
by  merely  pointing  out  his  incapacity. 

I  know  that  there  are  many  who  from  another  point  of 
Tiew  will  be  dissatisfied  with  the  mode  of  comprehension 
here  defended.  In  consequence  of  this  idea,  they  think 
that  God  has  no  more  to  do,  after  he  has  created  the 
world  Although  this  is  imimportant  as  an  objection,  and 
although  I  believe  we  should  rather  consider  the  comprehen- 
sion of  the  eternal  government  ef  Reason,  than  enter  into 
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inquiries  about  the  nature  of  God,  I  must  still  show  out  of 
what  a  misunderstanding  the  comprehension  here  defended 
originated.  It  presupposes,  namely,  that  God  only  once 
acted  and  then  ceased;  in  place  of  which  he  constantly  acts, 
and  constantly  makes  laws ;  were  it  possible  for  this  to  cease, 
the  world  would  immediately  cease ;  he  incessantly  creates  the 
entire  infinite  manifold  existence,  and  this  lives  in  him.  The 
human  notions  of  repose,  fatigue,  &c.,  which  we  can  never 
apply  to  God,  have  nothing  in  common  with  these  views.  . 

3. — The  deveU^mient  from  the  lower  to  the  higher. 

In  the  Remarks  (p.  299)  the  question  is  put :  "  But  why  is 
it  a  law  of  reason  that  everything  should  proceed  from  the 
irrational,  even  from  what  is  contrary  to  reason?"  I 
answer,  liiat  I  never  admitted  this.  On  the  contrary,  the 
connection  shows  that  it  is  my  opinion  that  all  things  in 
existence  proceed  from  something  imdeveloped,  to  pass 
through  an  imperceptible  series  of  developments.  K  I  am 
now  asked  why  everything  in  the  world  proceeds  from  some- 
thing in  which  the  reasonable  is  concealed  like  a  hidden 
germ,  I  answer,  that  I  need  not  explain  why  reason  i&  as 
it  is ;  but  that  it  is  so  in  nature,  will,  I  tlunk,  in  vain  be 
denied.  Each  individual  man  first  begins  his  existence  as 
a  wholly  imconscious  embryo,  and  after  birth  as  an  irrational 
infant.  If  the  author  of  the  Remarks  will  apply  this  to  the 
human  race  in  general,  he  will  not  find  it  contrary  to  experi- 
ence. He  is  certainly  of  opinion  that  history  should  point  to 
an  original  state  of  perfection.     At  p.  300  he  says, 

"  As  far  back  as  history  reaches^  we  neyer  find  that  a  people  have  ex- 
tricated themselTes  by  their  own  strength,  from  a  savage  and  barbarous 
state,  but  the  elevating  germ  of  civilization  was  always  brought  from 
other  countries  where  it  already  existed ;  even  where  it  met  with  such  a 
favourable  soil  in  the  new  locality,  that  it  far  surpassed  the  tree  from  which 
it  was  taken.  We  can  imagine  the  imperfect  gradually  developed  to 
greater  perfection;  on  the  other  hand,  I  confess  that  I  can  never  bring 
myself  to  think  that,  in  the  natural  order  of  things,  life  is  developed  from 
that  which  is  contrary  to  reason,  or  the  good  out  of  the  evil." 

I  must  here  remark  that  history  (I  do  not  say  legends) 
does  not  go  so  far  back  as  the  earliest  civilization  of  nations. 
The  reciprocal  influence  they  exercise  on  one  another  is  lost  in 
the  dark  ages,  of  which  we  gradually  learn  to  divine  some- 
thing by  the  aid  of  their  languages,  the  similarity  of  their 
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legends  and  their  opmiosi& ;  but  we  havdl^r  eyer  arrive  b^  ^be 
first  steps  of  ciyilizatioxi.  But  if  we  adxoit  tbat  ^le  germ  of 
rmacm  ia  the  earliest  race  of  man  lies  hidden  as  in  the  diild, 
we  hj  no  means  admit  that  the  rational  is  dereioped  oat 
of  the  irrational,  but  Idiat  a  conscious  reason  »  developed 
out  of  something  of  whiich  it  is  as  jet  unconsGiocis;  Aeewd- 
ing  to  this  mode  of  eompvehension,  there  existed  no  separate 
higher  developed  reason  in  the  earliest  race  of  men,  &om 
wluch  intellectaal  eultivatson  could  commence ;  but  the  asseis 
tion  that  this  must  be  a  necessary  condition,  appears  to 
me  incapable  of  being  proved.  According  to  natural  laws, 
the  reasoning  powers  of  man  must  be  developed  by  reciprocal 
intercourse  with  the  exterior  world ;  when  he  perceives  an 
object  with  his  eye,  he  stretches  out  his  arm  towards  it  like 
the  child ;  after  various  altempts  the  remembrance  of  the 
impressions  received  by  his  sight,  and  the  forms  and  distances 
which  he  has  discovered  by  his  senses,  will  be  impressed  on 
his  memory,  and  his  reasoning  powers  will  produce  thoughts 
concerning  it.  The  difBerent  animals  will  each  make  a  peeuliar 
impression  upon  him ;  he  will  receive  the  same  kind  of  im- 
pressions from  the  same  species  of  animal,  but  dissimilar  fk)m 
(Afferent  species.  His  memory  preserves  these  impressions, 
his  reasoning  Acuities  cultivate  them.  £t  is  naturally  the 
same  with  dl  other  objects :  plants,  stones,  &c.  The  more 
hi^ly  endowed  among  mankind  will'  first  develope  them- 
selves, and  afterwards  extend  their  influence  over  others. 
Man,  in  obedience  to  his  instinct,  is  impelled  by  certain  im- 
pressions, to  produce  sounds.  This  is  even  the  case  with 
animals,  but  m  consequence  of  his  higher  faculties,  man 
distinguishes  them  more  accmrately,  preserves  them  more 
perfectly  in  his  memory,  and  uses  them  to  express  his  feelings 
and  his  thoughts.  It  is  not  necessary  to  discuss  here  how 
many  ages  may  have  elapsed,,  before  there  arose  from  this  a 
tolerably  comprehensive  language;  it  is  sufficient,  ta  see  the 
coBmiencement  of  the  path.  If  we  now  observe  what  has 
happened  in  Ihe  historical  period,  it  will  perhaps  be  impos- 
sible to  find  a  people  who  Ikivc  not  had  some  other  nation 
as  an  instructor,  but  no  one  will  deny  that  there  are  numerous 
examples  of  men  who  have  discovered  new  truths,  and  wto 
have  everywhere  made  new  mental  progress.  This  indicates 
that  such  must  have  been  the  case  before  the  historicsd  period, 
and  perfectly  agrees  with  what  we  have  seen,   that  tiie 
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hmmm  Realties  only  require  the  inflnenee  of  the  entire 
muTersal  arraDg^uents  of  reason,  founded  upon  the  dmne 
natore,  in  o«kr  to  develope  themselves. 

Theologians  haye,  been  generally  verr  much  inclined  to 
bdieye  that  nature  itself  was  degenerated  by  the  fall  of  man ; 
bat  this  opinion  cannot  be  ciunbined  with  the  determined 
knowledge  that  we  possess.  It  is  certain  that,  befiove  maa  was 
created,  the  laws  a£  nature  were  the  same,  that  matter  had 
tiie  same  properties,  and  that  the  living  beings  were  suliject  ta 
snffering  anddeald}.  I  have  said  tlmigs  with  refer^ice  ta 
ti»8  in  many  parts  of  my  book,  and  e^)ecially  in  pp.  125-127,. 
but  very  briefly,  because  I  regard  it  as  an  acknowledged 
ibmg ;  but  I  feel  myself  now  called  upon  to  say  that  otur 
nuioeroirs  investigations  ^m  the  ii^rior  structure  of  the  earthy 
and  the  laws  of  its  development,  have  shown,,  that  long 
he&ae  man  came  into  the  world,  many  great  and  destmc^e 
(dianges  had  tak^i  place,  in  which  whole  species,  indeed 
whole  races  of  animals,  perished ;  that  in  those  times  als» 
many  animals  swallowed  one  another,  and  indeed  ia  the 
boaaes  of  the  earliest  creatures  distinct  marks  of  disease  have 
be^  traced.  Such  are  Iche  clear  proo&  we  possess  that  soi&r- 
ing,  destruction,  ^ekness,  and  death  are  dd^  tiian  the  ML 
of  man !  If  any  part  of  the  Bible  appears  to  contradict  ihisy 
it  may  undoubtedly  be  jeeonciled  by  a  ccurect  rnt^rpretatkiL; 
bat  should  tibe  contrary  be  the  case,  which  I  do  not  believe, 
we  must  leave  suc^  passages  as  unexplained  mysteries,  UBtil 
a  higher  knowledge  is  attained.  I  leave  it  to  dogmatists  toi 
eonsi^r  how  &r  their  doctrine  of  sin  may  be  regarded  in 
every  way  as  indisputably  correct,  or  whether  they  would 
profit  by  a  furtiier  investi^tion. 

i.—^ome  explanations  in  reference  io  what  I  hwe  said  about 
Faith, 

b  tiie  Bemarks  (p<  309),  it  is  assumed,  that  ki  what  I 
bave  said  in  my  book  (pp.  126^127)  on  faith,  I  have  really 
bad  in  view  the  so-called  &dth  upon  authc»rity,  but  this  was 
Bot  my  intention.  In  the  Remariu,  a  passage  from  my  book 
IB  certainly  quoted  in  part,  but  with  some  alteratkmsof  words 
and  with  omissions.  I  refer  the  reader  to  the  passage  as  it 
•tends.— (Seep.  127.  "With respectto much,"  to  "fortruth"). 
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By  faith  upon  authority  we  must,  I  think,  understand  a 
faith  which  has  its  foundation  in  a  blind  submission  to  the 
opinions  of  others.  It  appears  to  me,  that  the  yford/aith  is 
ill  applied  here,  and  that  the  term  faith  upon  authority 
should  be  more  especially  considered  in  the  light  of  an 
opinion.  He  who  allows  himself  to  be  guided  with  regard 
to  disputed  scientific  opinions  by  the  views  of  great  men, 
may  be  accused  of  holding  faith  upon  authority.  It  may  also 
be  difficult  to  distinguish  everywhere  between  this  blind 
faith  upon  authority,  and  the  rational  confidence  which  we 
place  in  the  knowledge  and  love  of  tlruth  in  others*  where  we 
ourselves  are  not  able  to  inquire.  Happily,  the  case  here 
does  not  require  this  sharply  defined  boundary :  no  one  will 
apply  the  term  faith  upon  authority,  to  a  faith  which  is 
excited  in  individuals  by  the  communications  of  the   Pro- 

Shet  of  the  human  race,  which  really  reveals  ''  that  which 
efore  was  hidden  in  the  fathomless  depths  of   his  own 
nature." 

Hence,  an  embryo  faith  is  the  necessary  consequence  of  the 
rational  nature  of  man.  If  we  were  merely  to  call  this 
embryo  faith  a  faculty  of  believing,  it  would  not  sufficiently 
express  its  true  condition :  it  is  a  disposition  and  a  necessity 
to  feel  a  conviction  of  the  truth  of  the  Eeasonable,  although  it 
is  not  brought  under  our  cognizance.  The  more  compre- 
hensive the  imity  of  reason  of  which  we  are  treating,  so  much 
more  intimately  is  it  connected  with  our  own  nature,  or  per- 
haps more  correctly  speaking,  so  much  the  more  numerous  are 
the  points  of  union  in  which  the  unity  of  reason,  which  stands 
before  us  as  an  object,  amalgamates  with  our  own  rational 
nature.  Our  expressions  are  far  too  poor  to  say  at  once,  all 
that  ought,  if  it  were  possible,  to  be  at  once  expressed.  In  the 
expressions  which  I  have  used,  we  shall  feel  ourselves  tempted 
to  raise  our  thoughts  only  to  the  form  of  Reason,  but  both 
the  rational  withm  us,  as  well  as  the  rational  without  us, 
is  an  act  of  Reason.  It  is  only  the  imperfection  of  our 
intellect  that  causes  us  to  make  a  distinction  between  the 
eternal  creative  power  and  eternal  reason ;  in  reality  they  are 
inseparable.  The  creative  power  gives  the  thing  its  action, 
reason  gives  this  action  its  form,  which  comprises  in  each 
thing  a  variety  of  subordinate  forms,  just  as  an  idea  can  con- 
ceive in  itself  many  subordinate  ideas.  If  we  tium  to  our 
own  essence,  we  must  then  acknowledge  that  all  its  faculties 
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taken  together  constitute  one  work  of  the  eternal  creating 
Reason,  or  rational  creative  power,  both  expressions  denot- 
ing the  same  thing.  If  we  now  view  God  as  that  essence, 
of  whose  being  we  must  be  convinced  by  our  own  essence,  we 
must  then  bear  in  mind  that  the  former  as  much  as  the  latter 
is  an  entire  living  Being,  though  in  every  respect  infinitely 
more  glorious.  From  Him  we  receive,  through  the  whole  of 
existence,  innumerable  influences ;  but  our  conviction  of  this 
springs  from  the  intellectual  faculties  of  our  nature.  By  the 
ludden  power  of  all  these  united  eflects,  the  knowledge  of 
God  is  awakened  within  us.  Some  people  have  such  a  strong 
internal  life  of  reason,  that  this  consciousness  is  very  easily 
excited ;  most  people  require  many  and  powerful  means  of 
excitement ;  to  these  belong  communications  from  other  inde- 
p^ident  beings.  Were  such  only  believed  as  communications, 
a  Mth  upon  authority  would  alone  be  produced,  which  is 
ahnost  useless  to  our  rational  existence ;  but  if  these  commu- 
nications awake  those  hidden  faculties  of  the  mind  which  are 
adapted  to  £gdth,  so  that  these  are  developed  into  a  lively 
consciousness  of  God,  and  the  consequent  endeavour  to  live 
in  God,  then  this  faith  would  never  be  designated  a  faith  upon 
authority.  When  our  reason,  acting  with  consciousness, 
endeavomrs  with  all  its  powers  to  comprehend  the  connection 
between  the  actions  of  the  God  we  believe  in,  and  all  that  is 
effected,  a  force  and  clearness  of  conviction  proceeds  from  it, 
by  which,  as  I  might  say,  faith  is  changed  into  knowledge. 

From  this  exalted  subject  we  will  now  turn  our  atten- 
tion for  a  few  minutes  to  the  conditions  by  which  faith 
still  more  easily  passes  into  knowledge.  The  consciousness 
of  what  virtue  and  duty  are,  undoubtedly  begins  with  the 
human  race,  as  it  does  with  each  individual  man,  in  faith.  For 
example,  we  feel  the  duty  of  speaking  the  truth  long  before 
we  can  prove  that  it  is  necessary  for  the  human  race ;  indeed, 
it  would  be  a  sad  thing  if  we  did  not  discover  a  strong  love  of 
truth,  and  a  sincere  veneration  for  this  virtue,  among  all  esti- 
mable men,  although  among  millions  only  individuals  are  met 
with,  who  have  turned  this  belief  into  knowledge.  I  must 
still  add  this  remark,  that  we  must  not  confoimd  this  true 
knowledge  with  the  nominal  knowledge  which  is  occasionally 
acquired  by  finely  imagined  proofs,  if  along  with  it  we  lose  sight 
of  the  source  of  existence.  The  knowle<%e  which  we  possess 
of  a  virtue  must  be  rather  founded  upon  natural  Mth,  than 
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on  itself;  o&erwise  it  is  dead  aad  powerless.   What  we  ha^e 
smd  of  one  yirtne  may  be  easily  appHed  to  otbers^ 

5. — Reason  hidden  in  the  powers  of  the  Soul. 

In  page  314  of  tke  Remarks  it  k  said  x 

**  It  appears  to  us  as  if  the  author  had  kept  exclusively  to  the 
notion  of  '  Reason/  6rod  is  certainly  eternal  Rmson ;  but  our  notion 
of  the  Divine  Beung  does  not  end  in  Reason;  not  even  our  notioB  of  file 
peifect  man,  for  nun  haa  also  loMginatioB  and  Feelings;  and  attfaongfa. 
those  cannot  exist  where  there  ia  bo  Reason,  and  here  especially  thtfe 
should  be  no  separation^  as  if  the  one  could  exist  without  the  otfaer,^  yet 
the  mental  nature  of  man  ia  not  sufficiently  designated  in  the  word  Reason/' 

I  hope  ikat  aStet  all  I  have  said^  no  yory  great  expkwatba 
is  necessary  in  order  to  thaw  what  I  understand  by  the  word 
'  Reason,'  aldiongh  I  may  appear  to  give  it  too  BUidi  ki- 
portance.  r  Thus,  I  conceiye  t!mt  there  is  eternal  infinite 
Reason,  whieh  comprehends  all  the  laws  of  existence ;  tiUfon^ 
it  everything  receives  its  whole  inc^viduality,  its  whm 
form,  taking*  the  word  in  its  most  comprehensive  sense;  but 
that  which  bestows  beiag  on  things,  is  Hie  creative  power; 
inaiHUUch  as  this  power  acts  under  different  fomus  it  has 
its  individuality  in  each  ease  by  the  law  of  reason,  or  ^ 
sum  of  the  laws  of  reason,  according  to  which  ik  acts. 
So  I  think  we  are  to  understand,  when  we  talk  of  crea- 
tive powers.  Besides,  the  creative  reason,  and  the  creative 
power,  are  not  really  two  separate  things;  we  are  only 
obliged  by  our  reasoning  powers  to  separate  th^n  while  xmd&t 
our  observation.  When  in  speaking  g£  man,  we  attr^ute 
to  him  Reason,  Imagination,  Feelings,  we  use  the  word 
'  Reason'  in  a  &r  more  limited  sense.  It  is  thesame  eternal 
Reason  which  gives  form  to  our  intellectual  (amative  power, 
and  its  mode  of  perception  to  our  flsKnilty  oi  rec^ving  im- 
pressions; but  both  in  imi^ination  and  in  feeling  i4»  acts 
imconsciously,  namely,  without  the  intarirention  of  the  legis- 
latii^  faculty  of  reason;  in  human  reason,  on  ihe  contrary,  it 
appears  conscious  of  its  own  nature.  In  the  same  way  Reas^m 
acts  secretly  and  unknown  in  the  other  feiculties ;  that  it  does 
so  in  the  sense  of  the  Beautiful,  I  have  endeavoured  to  point 
out  in  many  investigations ;  and  must  we  not  confess  that  eon- 
science  is  likewise  an  inward  feeling  which  is  able  to  guard 
against  tile  unreasonable,  and  justifies  the  reasonable,  even  in 
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imuxmerable  cases  where  we  do  net  perceire  tlie  whsik^  cob.* 
dhion  of  Reaacm?  It  is  hardly  necessary  to  say  that  §ach  o€ 
oar  Leahies  is  also  in  conscious  co-operation  with  Beason. 

I  have  not  here  endeavoured  to  give  a  eonjdete  representa- 
tion ol  the  divine  nature.  I  have  not  ventured  upon  it.  I  will 
not  ^^er  attempt  it,  hot  only  say  that  whmi  we  mrm  our  idea 
of  God  from  man,  as  is  frequently  the  case^his  idea  must  con- 
tain all  that  is  glcMdeus  in  the  hnman  beings  but  with  infinite 
power,  fulness,  and  perfection.  We  must,  however^  be  espe- 
ciaOy  on  our  guard  against  the  errcMrs  which  may  creep  into 
such  attempts^  when  we  are  apt  to  attribute  properties  to  the 
Dmnity  which  feix  too  strongly  bear  tiie  stamp  of  hunaa 
limitation. 

6.— God  and  the  World. 

H  is  said  in  the  Remarks,  p.  313 : 

"  In  what  we  have  last  said,  we  have  deviated  slightly  from  what  actually 
belongs  to  the  paper  before  us.  We  retam  to  it,  and  repeat  that  our 
principal  divergence  from  the  author  consists  in  tUs,  that  he  has,  as  it 
appears  to  ns,  unjustifiably  identified  the  nature  of  liiis  world  with  ^b 
etanal  order  of  leaaon,  whidk  is  doubdeis  revaalod  dbewhere,  bi^  in  our 
nitQre  is  obscured  and  disturbed,  and  cannot  be  again  self-restored^  Itis 
therefore  our  belief,  that  Eternal  Love  was  desirous  to  restore  it  to  this 
woiki  in  a  supernatural  manner,  and  farther  will  restore  it,  but  with  con- 
ditions of  independence  granted  to  the  finite  rational  being.  It  is  not  a 
human  invention,  but  the  distmet  annouBcemtnt  of  ChristiaBity,  that 
"  God  has  reconciled  the  world  with  himself  through  Choit." 

To  this  I  answer,  I  have  endeavoured  to  show  in  a  ftur 
more  comprehensive  manner  than  has  been  done  befbce,  tiiat 
the  eternal  order  of  Reason  reveals  itsdf  through  all  finite 
existence.  Theologians  certainly  teach  ns  lAiat  God  has 
created  and  wisely  r^ulated  the  world ;  even  in  maaiy  c^^eir 
combined  ideas,  they  mention  how  it  is  regulated  with  in^nite 
wisdom;  but  their  attention  is  generally  so  occupied  and 
carried  away  in  other  directions,  tlutt  they  bring  it  less  dearly 
forward ;  and  this  effect  has  been  most  partiGidarly  produced 
by  their  views  on  the  misery  and  &11  of  man,  introduced  by 
sin.  The  opinion  that  man's  sin  has  corrupted  the  whole 
of  nature,  is  entirely  opposed  to  the  distinct  evidence  of  natural  '^ 
scKnce.  It  is  quite  certain,  as  we  have  already  shown,  that 
the  kws  of  nature  were  the  same  before  the  fSall  as  they  are  - 
now ;  man  even  in  his  state  of  innocence  is  represented  as 
designed  1x>  take  nourishment  and  to  multiply  his  race.    The 
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naturalist  cannot  doubt  that  the  human  body  was  constructed 
in  the  same  manner  in  the  beginning  as  it  is  now.  To  bring 
the  thing  more  vividly  before  us  we  shall  mention  some  of  the 
principal  arrangements  of  the  human  body :  there  must  have 
existed  then,  as  now,  the  heart,  the  circulation  of  the  blood, 
and  respiration,  muscles  for  the  movement  of  the  limbs,  nerves 
to  excite  the  action  of  these  muscles,  and  to  receive  impres- 
sions, as  at  present ;  the  nerves  of  the  senses  must  have  had 
their  origin  as  they  now  have  in  the  brain,  and  have  distributed 
themselves  thence  to  the  eyes,  the  ears,  the  nose,  the  mouth, 
&c.  &c.  If  any  one  were  to  deny  this,  we  certainly  should  not 
be  able  to  bring  forward  any  proof  which  could  convince  those 
who  dp  not  understand  the  connection  in  nature,  which  is 
proved  bv  science ;  but  it  is  not  necessary  to  be  a  naturalist  to 
feel  convinced  that  the  whole  animal  kingdom,  from  the  earliest 
times  till  man  arose,  and  later,  even  to  our  own  days,  has  de- 
veloped itself  according  to  the  same  laws,  and  that  the  human 
body  is  comprehended  in  this  connection.  There  is  nothing 
which  can  lead  us  to  the  opinion  that  man  was  altered  after 
the  faU ;  this  has  perhaps  been  asserted  by  no  one.  We  must 
therefore  rest  upon  the  destructive  influence  which  sin  has 
exercised  on  the  spiritual  powers ;  and  even  here  we  must 
guard  against  exaggeration  by  remarking  how  man,  already 
in  his  state  of  innocence,  showed  that  he  was  as  easily 
seduced  on  the  side  of  piety,  as  he  was  beguiled  on  the  side 
of  his  imderstanding. 

I  have  already  attempted  to  shew  that  the  world  is  in  its 
nature  perfect ;  and  that  as  a  divine  work  it  must  be  so ;  but 
since  man,  in  consequence  of  his  limited  powers,  easily  adopts 
a  mistaken  view  of  the  world  around  him,  and  so  much  tne  more, 
the  less  he  strives  after  the  divine  light,  the  world  appears  to 
him,  as  something  separate  and  apart  from  God.  So  the 
world  appears  through  the  guilt  ofman^  but  not  corrupted  and 
destroyed  in  consequence  of  its  own  nature. 

I  must  beg  the  reader  to  compare  here,  the  short  notice, 
which  I  have  given  in  p.  121,  and  the  following  pages. 

Neither  Christy  nor  any  of  the  biblical  writers  who  benefited 
by  his  oral  instruction,  have  mentioned  the  corruption  of  nature 
by  the  fall.  When  we  therefore  refer  to  the  Bible,  we  onust 
rely  on  St.  Paul  alone.  I  will  leave  it  to  theologians  to 
determine  the  right  interpretation  of  his  expressions ;  it 
appears  to  me  that  he  only  intended  the  abuse  of  natuie,  on 
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man's  part,  and  the  great  improTement  in  our  nature  which 
must  follow  from  the  improvement  of  the  human  race.  A 
comprehensive  realization  of  this  thought  can  only  exist  in  a 
very  distant  future.  Most  of  what  theologians  teach  us,  of  the 
corruption  of  nature,  does  not  appear  to  me  to  be  so  clearly 
and  decidedly  brought  forward  in  the  Bible  as  in  their  com- 
mentaries, and  that  it  derives  its  origin  from  mistaken  philo- 
sophical investigations.  I  will  not  lead  the  reader  into  long 
disputes  on  this  point,  but  rather  prove  my  opposite  convic- 
tions with  the  grounds  on  which  they  rest.  The  whole  world 
was  always  finite ;  and  no  one  ever  believed  that  it  first  became 
so  by  man's  sin ;  but  all  finite  existence  is  by  its  nature  im- 
perfect. Every  finite  object  is  limited  and  transitory,  and  when 
viewed  separate  from  its  connection  with  the  whole  of  which 
it  is  a  part,  we  have  sufficient  cause  to  lament  over  the  imper- 
fection of  the  Finite ;  but  if  we  do  not  only  regard  the  individual 
objects  merely  apart  from  the  whole,  and — ^if  I  may  so  express 
it — as  if  it  were  their  duty  to  be  independent,  we  shall  be  led 
to  another  mode  of  contemplation.  The  more  an  object  con- 
stitutes an  exclusive  whole,  the  more  we  see  in  it  the  revela- 
tion of  eternity.  In  the  totality  of  the  Finite  we  first  see  the 
revelation  of  its  eternal  origin,  so  fio:  of  course  as  it  is  possible 
to  see  it  from  our  point  of  view. 

It  appears  to  me  that  those  who  have  zealously  brought 
forward  and  depicted  the  misery  of  the  Finite,  not  excepting 
the  profoimd  thinker  Pascal,  have  failed,  because  they  have 
placed  the  thing  in  a  fidse  point  of  view ;  they  spoke  of  the 
Finite  as  if  it  ought  to  be  the  Independent  and  the  Eternal,  and 
therefore  showed  how  infinitely  it  is  removed  from  it.  Pain, 
death,  and  destruction  are  spoken  of  as  the  fiite  of  aU  finite 
beings,  and  I  am  asked  if  I  consider  all  this  as  nothing.  I 
reply  t^at  all  this  is  sufficiently  felt  in  finite  existence,  but  I 
doubt  that  any  one  can  prove  that  it  ought  to  be  different ; 
whereas  our  consolation  in  this  finite  life  must  be  our  hope 
in  a  life  of  infinite  duration.  But  if  existence,  properly  un- 
derstood, is  an  imdisguised  revelation  of  the  Divinity,  it  is  of 
the  greatest  importance  that  we  do  not  misunderstand  this, 
but,  on  the  contrary,  that  we  should  vividly  apprehend  it,  and 
take  a  lesson  from  history,  which  proves  to  us  how  the  human 
race,  in  the  most  different  periods  of  time,  and  amongst 
entirely  dissimilar  races  of  people,  has  received  instructions 
from  these  revelations.      An  intelligent  use  of  this  know- 
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ledge  will  seire  to  stirengtiieii  iis  in  our  Yacpj^eHk  conTictioDS, 
and  at  tke  same  time  elucidate  and  ptnify  liiose  opinioDS 
which  are  waxd  up  cr  doscured  with  error. 

Postscript, 

While  I  read  iiere  in  print  what  I  have  said  (p.  188) 
on  ihe  reiatiosi  between  tiie  Finite  and  the  L^nite,  I  think 
tiiat  some  farther  CKplsnatiaBS  are  desirable.  Let  ns  first 
imagine  the  intellectual  isage  which  a  man  ef  SBaH  or  «l^tfy 
devSoped  faculties,  nat0t  form  to  himseilf  of  existence.  This 
image  will  comprefaBiid  little  more  than  the  i^eessitiies  of 
external  life,  and  the  hnmaa  relations  mostneaily  i^proaching 
it.  Whence  tine  benefits  proceed  whidi  he  receives  from 
society,  he  scfiro^  knowv;  he  has  a  still  kas  dear  idea  of 
liie  arrangement  and  govemmeBt  cf  the  atate;  of  coone 
therefore  we  caimot  les^ect  a  wjrvej  of  the  popohctiDm  of  the 
earlii,  and  the  reo^rocal  intercomrse  of  nations.  Let  ou- 
thou^xts  now  turn  to  the  pictore  whkh  a  weU-infonaed 
citieen,  or  merchant,  paints  of  exi^tenee;  tins  will  neaiiy 
comprise  the  obpects  which  we  meoctioaed  »  exdnded  from 
the  former  Hmitod  view.  Much  whtdi  there  was  cr^ 
experience,  in  which  man  saw  no  thought  ^or  connectMfn  of 
liionght,  beeraMB,  from  this  higher  point  of  view,  part  of  the 
liaman  world  of  tlun^t  Let  ns  now  proceed  farther,  and 
imagine  the  picture  w^idi  a  man  of  great  knowledge  and 
woiMly  expenenoe,  forms  *€/£  existence :  the  connectiMi  of 
reason  n^uxk  we  have  discovered  in  "flie  course  of  the 
development  of  the  honan  raoe,  and  an  the  ^cfmnU  of  time, 
stand  clearly  before  him ;  his  woidd  of  Toason  is  now  ikr 
more  comprehensive:  however  laige  may  be  the  mass  of 
experience  which  his  thonghts  can  embrace,  ift  is  of  less  im- 
portance in  nehUion  to  tiie  reason  rervealed  in  him,  idian  wis 
the  case  on  Idie  lower  pmnts  of  view.  Let  the  same  man 
now  combine  wi&  lMs  knowledge,  a  general  ^ew  ^over  the 
arrax^ement  tuid  the  laws  of  t^  mirterial  wodd,  mid  his 
conception  of  the  world  will  be  still  Mother  enlasged. 

There  may  be  Torions  «legrees  of  this,  \nA  w*e  wdU  pass 
^9ver  moet  cf  lAxem,  and  imagine  that  he  seeslJheev^^tsof 
the  human  race  in  their  inward  connection  wath  the  epeoL- 
tions  of  nature ;  how  lai^  and  important  now  will  he  his 
rational  view  over  the  whole  of  earthly  existence !   Let  us  stall 
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make  another  great  leap  in  our  ideas,  and  imagine  that  he 
possesses  a  deep  insight  into  the  whole  structure  of  the 
world ;  now  again  much  which  was  formerly  a  mere  expe- 
rience to  him,  will  form  itself  into  an  idea,  and  thus  his 
xatiimal  vaew  of  the  world  will  be  wonderftilly  increased. 
We  shall  now  pause,  to  make  the  proper  application  of  all 
this.  It  is  evident,  so  far  as  a  man  perceives  the  necessity 
of  Reason  in  what  he  has  experienced,  it  will  not  appear  to 
bim  as  somedm^  imeroly  Finite ;  he  sees  im  it  a  portion  of 
the  Infinite.  Inasmuch  as  all  perceptional  existence  stands 
before  him  as  a  kingdom  of  reason,  in  the  same  proportion 
he  comprehends  its  eternal,  rational  being.  But  this  tran- 
sitioiL  of  the  inhabitant  of  the  earth  into  eternal  existence  is 
nevertheless  infinitely  limited,  partly  by  the  Ibnitation  of  his 
faculties,  partly  by  the  incTitable  influence  of  the  external 
world.  It  is  certainly  in  his  power  considerably  to  strengthen 
his  rational  existence,  and  to  allow  the  impressions  ^  the 
^eternal  world  to  ha?e  a  smaller  ioflvenoe  upon  him  than  it 
mgoi^j  has  opoci  the  mnlthaide ;  but  he  is  very  iax  froai 
faeeonung  a  eompletely  iree  citiaai  in  the  "wotid  of  Heason. 

It  w^  mot  m>w  be  difficult  to  perceive  tkait  the  Finite  wust 
entiKfy  tilisappear  before  God,  who  sees  tidiigs  at  oince  in 
their  iA»ke  rotiooial  beim^,  smd  who  is  uert  subject  to  the 
TTMJnfDce  of  the  senses  in  their  finite  isrm,  bat  only  knews 
than  beoaxae  the  creative  powevs,  whence  Ihey  deri^^  their 
eostenoe,  live  in  hos  vmiseimiSBesa. 


ON  THE 

INTELLECTUAL  INFLUENCE  EXEECISED 
BY  NATURAL  SCIENCE 

IN  ITS  PRACTICAL  APPLICATION. 


A  Speech  delivered  at  the  Opening  of  the  Polytechnic  Institution^ 
on  the  6th  November j  1829,  in  the  presence  of  King 
Frederick  VL 

Most  gracious  Kino, 

The  Institution  whose  foundation  we  are  now  celebrating 
is  one  of  those  which  haTe  been  called  into  existence  by  the 
intellectual  development  which  has  been  latterly  exhibited  in 
Europe.  Such  establishments  for  instruction  have  been  either 
introduced,  or  are  in  process  of  introduction,  in  all  enlightened 
countries.  Your  Majesty  was  desirous  that  Denmark,  which 
holds  such  an  honourable  place  in  enlightenment  and  intellec- 
tual development,  should  not  be  behind-hand  in  this  instance. 
Your  paternal  eye  was  directed  towards  these  Institutions 
from  their  very  commencement ;  and  as  experience  has  con- 
firmed the  hopes  which  were  then  entertained  on  their  behalf, 
you  determined  to  add  this  important  link  to  the  chain  of 
beneficial  plans,  in  the  promotion  of  science  and  the  arts,  and 
general  education,  for  which  Denmark  is  already  in  your 
debt. 

It  is  a  pleasant  and  agreeable  duty,  which  my  office  imposes 
on  me,  to  be  the  speaker  at  this  festival.  I  venture  to  say 
that  the  lot  could  have  fallen  on  no  one  who  is  more  con- 
vinced of  the  importance  of  the  object,  or  more  desirous  for 
its  execution.  How  sincerely  do  I  desire  at  this  moment  to 
possess  the  skill  and  eloquence  which  might  correspond  with 
the  ardour  of  my  wishes. 

I  am  aware  that  I  am  about  to  speak  before  the  king,  and 
in  presence  of  the  princes  of  the  royal  family,  and  before  so 
many  enlightened  citizens  of  my  coujitry.    How  can  I  expect 
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to  satisfy  the  demands  which  such  a  festival  brings  along 
with  it.  It  is  only  the  consideration,  that  it  is  my  office 
which  claims  my  services  out  of  the  actual  circle  of  my 
ordinary  duties,  which  inspires  me  with  confidence  that 
credit  will  be  given  for  my  zeal  in  the  important  subject 
before  us,  even  if  my  powers  should  be  otherwise  found  too 
small  for  the  task. 

Europe  has  already  decided  by  the  testimonials  of  general 
experience,  on  the  importance  of  those  different  branches  of 
natural  science,  which  enter  so  intimately  into  all  the  depart- 
ments of  the  state  govemnient,  and  of  the  utility  of  institu- 
tions for  their  distribution.  Should  there,  however,  yet  re- 
main a  doubt,  it  is  no  longer  the  time  to  contest  the  point 
with  words,  as  we  indulge  the  more  certain  hope  to  be  able 
to  do  so  now  with  deeds.  On  the  other  hand,  I  will  attempt 
to  draw  attention  to  one  side  of  the  subject  which  has  hitherto 
been  Uttle  noticed,  namely,  to  the  great  influence  which  such 
an  Institution  as  the  one  now  under  our  consideration  must 
exercise  on  general  education  and  enlightenment,  and  which 
will  at  the  same  time  show  that  this  mental  development 
must  also  tend  to  improve  the  industrial  arts  and  trades, 
and  especially  contribute  to  the  welfare  of  the  whole  com- 
munity. 

Experimental  natural  science,  by  which  the  efforts  of  our 
institution  are  almost  supported,  cannot  boast  of  a  venerable 
antiquity.  It  is  contented  to  hold  a  place  in  modem  science, 
and  rejoices  in  the  recollection  that  it  was  bom  during  the 
great  period  of  the  regeneration  of  the  sciences;  but  precisely 
on  account  of  its  novelty,  the  influence  which  it  has  hitherto 
exercised  is  but  small  in  comparison  with  that  which  we  may 
expect  from  it  in  future ;  partly  because  it  is  yet  far  removed 
from  that  internal  perfection  which  it  is  possible  that  it  may 
attain  in  the  course  of  several  centuries;  partly,  because  man- 
kind have  hitherto  only  appropriated  the  least  of  the  benefits 
which  it  oflers.  I  have  no  hesitation  in  asserting  this,  in 
spite  of  the  great  improvements  which  our  science  has  pro- 
duced in  all  that  concerns  our  material  comfort,  and  by 
which  Europe  during  the  last  few  centuries  has  acquired  an 
entirely  new  aspect ;  but  it  applies  with  still  greater  force  to 
the  actual  subject  of  our  discourse,  namely,  to  the  influence  of 
experimental  natural  science  on  the  development  of  the 
mind.    It  is  indeed  true  that  what  has  been  already  accom- 


194  IJrTELLBCTtJAl  iKFIrlTEKCE 

plished  is  not  to  be  regarded  as  unimportant.  How  mud 
has  it  not  contributed  to  banisb  sup^^titton.  Even  though 
it  may  sometimes  bare  happened  that  an  exaggerated  zeal  was 
called  superstition  by  many,  who,  at  a  certain  stage  of  know- 
ledge, were  not  able  to  comprehend  tiie  cause  whence  it 
arose,  still  the  extirpation  of  that  mental  malady  is  no  len  a 
benefit  worthy  of  being  remembered.  For  to  ascribe  to  a 
powerful  irrational  being  that  which  is  produced  by  the 
eternal  order  of  )*eason,  or  to  asenbe  to  the  powers  of  datk- 
mess  that  which  comes  from  the  Fatftier  of  lights,  ean  nerer 
be  united  wil^  good.  No ;  Ihe  ^minion  of  8i^r8titio&  is 
injurious  to  all,  from  the  prince  to  the  lowe9t  8ab|e^. 

Far  more  impoftattt,  hcyfv^eyer,  is  the  intellec^^oal  inftmee 
exercised  by  science  in  the  variety  c^  her  •diseoveriee  in 
which  a  superficial  observer  would  only  pereeive  new  kaow- 
kdge  of  indiridrnd  natoral  wonders.  When^  however,  tiie 
circle  of  man*s  corporeal  vision  was  eidarged  by  «rttfiM«do|4iMl 
instruments,  did  ^ey  not  m  the  same  time  enlaige  his  mental 
Tision  ?  For  most  ni»t  his  idea  of  existence  }mv%  heea  xane* 
diately  extended  when  he  leanrnt  thiiit  ^le  pla&«t8  ana  heav^ 
bodies  like  our  own,  some  of  them  acconpanisd  by  mom 
similar  to  ours,  and  aHemattng  with  <ky  «nd  night,  samner 
and  winter,  as  on  our  globe  ?  Must  it  not  have  awak«aada 
new  conception  of  lire  mdden  glory  of  nMnre,  wImi  the  aame 
variety  of  form  and  movemertt  was  perceived  in  the  aa^ 
portions  of  bodies,  as  men  had  previonsly  been  in  tiie  fa^ 
of  beholding  in  a  space  of  ^considerable  cixt^t?  VfhA  a 
sum  of  accurate  ideas  have  been  spread  among  inaii"~^ 
by  the  discoveries  of  the  last  two  dentnries  «a 
atmosphere ;  since  the  h&tametet  has  piKrved  ike 
of  the  air,  and  then  assist  ^n  m  determitnng  the 
of  mountains,  and  tte  de^yilhs  of  wefis;  since  t^  «ir-[ 
has  taught  us  to  ascerteon  1he  ccciditiKm  of  Hhiaga  in 
vacuum ;  since  the  balloon  has  tarried  men  thtou^  iiff 
far  above  heights  to  whidi  the  eagle  can  «o«r;  sinW 
specific  gravity  of  the  atmos^ctig  has  fint^y  OMviiicad 
that  it  shares  in  tdl  the  properties  ef  maHler !  How  ^ 
the  thermometer  has  corrected  the  mistaken  hidioatiwB 
our  sensations,  and  brought  ns  to  the  knowMge,  tk«t 
the  opinion  that  in  past  days  waiddnd  etgoyed  a  i 
climate,  or  that  they  endured  a  sefverer  one,  is  wholly  gi 
less ;  and  that  nature  has  preserved  "^e  same  wiwime  eoif 
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8tan<xy  in  her  path  with  regard  to  heat,  aj9  in  all  her  other 
yrarks  ?  But  I  should  wander  too  far  from  my  subject,  were 
1  now  to  mention  all  the  explanatory  instences  whieh  are 
presented  to  us  by  the  doctrine  of  heat.  But  I  Will  not 
occupy  more  of  our  limited  tifne  in  quoting  e^amplesw  If  I 
only  mention  the  electrical  machine,  the  lightning-condtKstor, 
the  steam-engine,  the  prismatic  colours  in  the  rainbow,  tbe 
celebrated  discoveries  of  Galvani  ttnd  Volta,  fe^^^ery  man  will 
at  once  feel  many  chords  struck  in  the  harmotoy  of  his 
knowledge,  and  will  eaisdly  6ompdete  what  I  h&V^  hete 
afind^dto. 

But  great  as  is  the  impoff^tfe  of  ^  this,  I  yet  vehtijffe  to 
l^)^t  my  a^ertion,  that  ottr  scietofte  has  only  begun  to  atew 
the  influence  that  she  nttty  posseM,  in  the  d^tebpment  of  1^ 
kufliian  race. 

I  hope  that  our  enthusiastb  for  ^tte  int^ectual  influence  o 
tiie  natural  sciences  will  not  be  fbtiod  an  empty  and  ground- 
leM  zed,  but  a  well-founded  effi3rt  in  the  development  of 
^  present  epoch.  Other  science  have  hitiierto  guided  the 
tsind  of  man  on  the  path  of  its  de*velopment,  wi&  prepon- 
^kwtting  influence,  almost  bOrderii^  on  sov»ei^ty.  We 
will  not  forget  the  great  things  that  they  hate  accoeaplidied. 
We  will  not  entirely  qtdt  orxt  fettner  te^aoher,  as  if  he  wefe 
pCfWa  old  and  useless ;  but  we  inH  also  not  overlook  tiie 
lust,  that  each  development,  takcoi  in  itself  alone,  is  onei^iided ; 
tiid  thact  this  one-sidedness,  if  brot^ht  to  an  extrcMne  p^t^ 
becomes  dangerous.  If  we  except  those  rare  individuals  who 
Hah  ttiatnre  the  very  deepest  knowledge,  a  certodn  UioiOBt 
ctf  one-sided  perfection  and  refinement  leads  to  exi^genttkin, 
winch  again  easily  passes  into  skcknesis  at^  satiety,  la  this 
condition  we  grasp  at  the  supemattultd,  the  tmnattufal^  aaid  at 
flickly  eiaggeration,  and  we  despise  the  true,  the  simple,  and 
the  wholesome.  Our  own  period  offers  distinct  traceiB  of  Uiis 
Mse  tendency,  and  would  o&et  many  more,  had  not  nattral 
teience  town  a  seed  during  the  last  two  centuries,  V7hi<^  has 
Aot  been  wholly  fruitless.  It  places  an  invigorating  ktfkow- 
iedge,  foimded  on  countless  experienoes,  as  a  b{u*rier  to 
thewettk  extravagances  of  enthusiasm,  and  had  it  not  be^i 
ttfinn  and  indestmctilde  as  it  is,  w«  should  have  alre^y 
MeM  astrology,  msjgia,  and  all  the  monsters  of  the  imagina- 
tbn  from  the  Middle  Ages,  seated  on  the  throne  of  reason, 
t&A  Btupported  by  a  pretended  poetteal,  ^loec^cal,  aad 
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religious  spirit.  Every  one  who  has  watched  the  signs  of 
the  present  day,  and  is  acquainted  with  the  lessons  of  nature, 
will  feel  how  much  has  still  to  be  accomplished ;  for  nothing 
can  strengthen  the  soul  so  much  as  the  great  truth  which 
this  science  does  not  only  teach,  but  proves, — ^not  merely 
proves,  but  places  clearly  before  our  view, — that  Nature  acts 
according  to  eternal  laws,  and  that  these  laws  are  constituted 
as  the  mandates  of  an  infinite  perfect  reason,  so  that  the 
Mend  of  nature  lives  in  a  constant  rational  contemplation  of 
the  Omnipresent  Divinity.  This  habit  of  keeping  before  our 
eyes  the  eternal  reason  which  exists  in  nature,  instils  us  with  a 
dislike  to  all  extravagant  enthusiasm,  and  fills  our  souls  with 
a  quiet,  clear  confidence,  which  inspires  mankind  with  courage 
and  ardour  for  important  undertakings. 

There  is  also  something  really  refreshing  to  the  mind,  in 
the  increasing  progress  of  natural  science  by  various  disco- 
veries. It  brings  every  year  new  delight  to  the  friend  of 
truth,  and  never  allows  error  to  establish  herself.  How  manf 
victories  has  not  the  natural  science  of  our  century  gained 
in  this  respect  for  the  cause  of  truth.  There  was  an 
entire  school,  composed  in  part  of  very  intellectual  men, 
whose  efforts  for  the  promotion  of  science  we  cannot  but  ac- 
knowledge; but  who,  in  the  most  rash  and  youthful  arro- 
gance, would  have  overturned  everything.  They  endeavoured 
to  cause  experimental  science  to  be  view^  as  an  object  which 
was  dead,  and  which  had  not  sufficient  power  to  compass 
nature.  How  then  has  our  science  asserted  its  rights?  It 
made  a  series  of  discoveries  on  light,  on  the  metallic  bases  of  J 
earths,  on  the  mathematical  relation  in.  the  combmation  of 
the  elementary  parts  of  matter,  on  magnetism,  &c.,  in  which 
these  dviders  of  science  had  discovered  nothing,  though  they 
^ad  indeed  dreamt  of  much,  which  little  suited  the  newlf 
discovered  facts. 

One  most  important  peculiarity  of  the  intellectual  influence 
which  is  imparted  by  experimental  natural  science,  is,  that  it 
leads  to  action.  The  tendency  to  dwell  in  general  observation* 
and  in  mental  contemplation,  is  especially  visible  in  those 
countries  where  experimental  natural  science,  particularly  thtf 
experimental  part,  has  only  lately  begun  to  have  an  influence 
on  life,  while  other  branches  of  education  have  been  brought 
to  unusual  perfection.  It  certainly  would  be  lamentable  iL 
throughout  a  whole  nation,  there  was  no  one  who  resigned 
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himself  solely  to  an  intelleetaal  life,  if  I  may  so  express  it ; 
but  it  is  not  indeed  adapted  to  eyery  one,  since  where  it  is 
aimed  at  by  many,  it  generally  becomes  an  artificial  dream, 
wMch  leads  people  away  from  the  mental  and  bodily  activity 
which  constitutes  human  life,  and  from  those  efforts  to 
impress  the  stamp  of  Reason  on  everything  surrounding 
them,  towards  which  most  people  are  called,  and  by  which 
they  can,  in  various  ways,  adorn  their  existence. 

Our  Institution  enables  the  cultivated  man  to  become 
acquainted  with  the  powers  of  Nature  which  are  made  use  of 
in  manufactures;  it  offers  him  practical  instruction  in 
chemistry,  in  the  art  of  drawing,  in  the  use  and  application 
of  mathematics,  and  in  the  study  of  machinery ;  it  opens 
workshops  to  him,  in  which  the  most  important  mechanical 
arts  are  taught ;  it  gives  him  a  general  survey  of  all  the  ma- 
nufectures,  and  their  mutual  relation  to  each  other.  The 
young  man  who  possesses  some  talent  and  industry,  by  aid  of 
the  preparatory  knowledge  and  expertness  which  he  will  here 
gain,  will  easily  succeed  in  whatever  business  he  may  select. 
He  will  indeed  still  have  to  pass  through  the  school  of  expe- 
rience, but  he  is  spared  the  year  of  apprenticeship,  which 
has  frightened  away  so  many  cultivated  young  men  from  busi- 
ness, to  the  great  injury  of  the  progress  of  the  country  in- 
the  industrial  arts  and  in  prosperity.  How  few  there  are  in  our 
kingdom  who  venture  to  spend  their  means  on  industrial 
skill !  They  are  right ;  for  they  neither  imderstand  how  to 
form  a  plan  respecting  it,  nor  are  they  capable  of  judging  of 
the  proposals  which  are  laid  before  them.  But  if  natural 
science  and  its  application  were  viewed  as  a  study  which  was 
suitable  alike  to  young  men  of  higher  stations  in  life,  this 
incongruity  would  soon  cease,  and  many  would  find  a  new 
and  useful  occupation. 

It  has  not  escaped  the  notice  of  your  Majesty,  that  many 
persons  in  office  would  have  been  far  more  fitted  for  the 
duties  imposed  on  them,  if  they  had  possessed  that  kind  of 
education  of  which  we  are.  now  treating.  You,  most  gra- 
cious King,  have  been  desirous,  by  the  foundation  of  this 
Institution,  to  provide  for  this  important  division  of  the 
administration.  It  is  quite  evident  that  languages,  legal  know- 
ledge, and  practice  in  Chancery,  do  not  afford  all  the  prepa- 
ratory knowledge  that  is  requisite  for  the  holder  of  those  offices 
which  are  intimately  connected  with,  and  have  a  direct  influ- 
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e^e  Oil  ifode.  At  the  best  be  acKmii^ea,  at  a  later  period,  and 
lili^t  gradually,  the  ei^perieiice  afi4  <iie  knowledge  in  wkich  li^ia 
diciest ;  lAit  if  he  has  no  taste  for  business,  he  will  be  €A% 
IM  to  look  down  on  it,  as  a  thing  beneath  his  dignity  to  notie^ ; 
and  it  ia  much  to  be  feared^  that  he  will  not  only  nj^g|ect  thplt 
i^hieh  na^  promote  it,  but  that  by  wrong  directions  he  wift 
^^  stifle  in  the  commencement  much  that  is  useful.  Wl^ 
he  who,  with  diligence  and  understanding,  has  beneEtedl^ 
our  Institution,  will  bring  to  his  post  knowledge  and  a  Im 
^v  business,  and  will  soon  complete  by  experience,  thajt  b 
which  he  then  is  wanting:  be  will  frequently  be  tiie  kind  aq4 
]:ationc4  adviser,  where  another  would  only  have  been  ibe 
man  in  offipe ;  by  hi^  respect  for  industry,  he  will  contribute^ 
tQ  remote  the  undeserved  contempt  which  i^  such  an  obstante 
to  its  im)gress;  he  will  reply  to  the  questions  whic^  his  sove- 
reign may  lay  befpre  him  relative  to  trade  and  the  welSsureof 
1^  people,  with  a  thorough  knowledge  of  his  subject,  an4 
will  be  enabled  to  make  useful  proposals,  not  aloQ^  for  ^ 
removal  of  impediments  which  stiU  oppress  the  indnstrial 
arts,  but  also  £or  new  m^ans  to  elevate  tiiem. 

Men  who  have  thus  acquired  a  living  and  practical  know^ 
ledge  of  natural  philosophy  will  spread  a  taste  for  it  in  Ham 
own  circle.  No  science  aiSbrds  Bouore  c^portunities  fov  daily 
ecmversation  and  communication;  the  dbjects  lie  so  clos^ 
aroimd  us,  they  offer  so  much  variety  and  novelty,  th^  aie 
so  attractive  by  th/eir  utility ;  finally,  they  do  *not  so  easily 
involve  mankind  in  quarrels  as  other  subjects  of  reflecticm, 
which  sometimes  encourage  dispute  by  their  uncertainty,  and 
scHnetimes  ^  the  share  which  is  taken  in  them  by  human 
passions.  This  distribution  of  a.  taste  for  natural  science  will 
ajfifi^d  an  opportimity  for  the  natural  history  of  our  country 
to  be  inqidred  into  more  narrowly,  for  its  productions  to  be 
better  employed,  and  foE  foreign  discoveries  to  be  mere 
r{g[>idly  circulated. 

That  which  was.  formerly  alpne  designated  as  education 
must  always  remain  imknown  to  the  greater  proportion  c^the 
labouring  classes.  Our  i|cience  is.  more  accessible  to  the 
artisan ;  it  is  more  within  his  reach  on  its  material  side,  if  I 
may  so  express  it;  and  from  its  intellectual  nature,  whi^ 
scarcely  requires  any  extraordinary  preparation,  it  eJevaliRS 
him  and  gives  him  a  higher  intellectual  cidtiva^on.  A  certain 
degree  of  the  eibication  which  ^  usually  given,  is  apt  to  lead 


muaj  of  the  labouring  cbsaes  away  from  tbeir  object  in  Hie ; 
it  makes  tbem  disaatis^ed,  and  gives  them  a  distaste  for  their 
daily  duties ;.  it  «»iices  tibem  to  ^mphf  themselves  in  arts 
and  seien^ees  which  th^  are  ueither  able  ta  understand  nor  to 
use;  it  ey^u  indeed,  leads  them  to  take  part  in  religious  and 
polkical  eontroveareies,  hj  which  they  are  changed  from  being 
useiul  membesre  q£  society,  to  useless  and  even  injuvious  ones. 
Our  science  leads  the  artisan  to  hie  business :  should  he  have 
superior  aMlitieSy  and  that  restless  thirst  ip/t  actitm  which 
\mslliy  aceompan^  them,  he  then  sees  immediately  sur* 
reonding  him  a  wide  fi^d  in  which  his  mind  may  revel,  and 
vrh^re  he  may  earn  riches  and  honour  without  running  the 
risk  oi  being  sccMmed,  and  of  making  himself  ridiculous,  or 
even  oi  hewg  invidved  in  culpable  enterpiises. 

I  am  awore  that  many  of  the  most  enlightened  and  most 
learned  men  of  my  country  &ncy  that  seientifie  knowledge  is 
unsmtable,  and  even  injurious*  to  men  in  business,  and  that 
Tve  should  only  communicate  fragments*  or  reeipe^^  so  to 
speak,  (^  the  material  portion  of  science  to  the  labouring 
classes.  This  view,  held  by  so  many  distinguished  men, 
weald  be  ahscming,  if  1  did  not  perceive  a  balance  on  the 
otbsr  side,  in  the  conviction  of  those  who  have  occupied 
tkemselvea  particularly  with  the  improvement  of  the  labour- 
io^  classes,  and  who  most  of  l^em  live  in  countries  where  it 
is  proved  by  long  experience.  I  confess  that  at  the  Brst  step 
in  my  path  as  teacher*  I  embraced  the  opinion  which  I  now 
ddeud,  but  I  treated  it  with  doubt,  and  submitted  it  to  a  long 
trial  of  experience  and  reflection.  It  has  not  escaped  my 
attention  that  di^Terent  people  from  among  the  labouring 
classes*  who  haive  employed  some  of  their  lei^u^  on  science, 
have  become  unruly,  neglectful  of  their  occupations,  and  have 
pursued  mere  visions;  but  I  never  was  convinced  that  we 
should  be  justified  in  ascribing  the  £&ult  to  science.  Such 
people  would  have  otherwise  wasted  their  time  just  as  much 
on  things  which  they  did  not  comprehend*  whether  they 
might  have  chosen  as  the  object  of  their  un&rtunate  activity 
the  perpetuum  mobile,  or  the  constitution  of  the  State,  or 
leli^on*  In  short,  there  are  some  men  who  have  a  natural 
capacity  to  pi^vert  everythmg  they  touch,,  and  who  could 
hardly  be  improved  without  recommencing  their  education* 
But  we  should  make  a  great  mistake  were  we  to  believe  that 
these  kind  of  men  were. only  to  be  found  among  the  less 
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refined  classes  of  society ;  they  are  found  everywhere,  even 
among  those  whose  station  demands  a  learned  education, 
^ut  in  the  present  case  it  is  evident  the  misfortune  does  not 
proceed  from  too  much  learning.  Science  is  often  repre- 
sented as  too  difficult,  and  the  comprehensive  faculties  of  the 
labouring  classes  as  too  limited.  There  are  many  of  the  laws 
of  nature  which  are  as  easy  to  understand  as  to  apply,  and 
which  are  within  the  capacity  of  every  soimd  understanding ; 
for  instance,  that  all  bodies  are  expanded  by  heat,  that  the 
pressure  of  the  atmosphere  raises  quicksilver  in  the  barome- 
ter,  and  the  water  imbibed  in  the  pump ;  that  motion  is 
determined  by  the  weight  of  a  body  multiplied  into  its  ve- 
locity. Besides,  every  man  is  endowed  by  nature  with  a 
proportionate  power  to  comprehend  that  which  most  nearly 
concerns  him ;  and  this  is  why  scientific  laws  are  so  often 
employed  by  the  labouring  classes  in  a  manner  that  we  did 
not  expect.  Experience  has  also  taught  me  by  numerous 
examples,  that  a  good  head,  even  with  the  smallest  degree  of 
preliminary  knowledge,  is  able  to  make  great  use  of  science, 
if  only  diligence  is  not  wanting. 

While  the  labouring  classes  are  to  be  excluded  from  scien- 
tific instruction,  it  is  at  the  same  time  required  that  the 
scientific  man  should  discover  what  use  can  be  made  of 
science  in  the  workshops.     He  must  accordingly  draw  up 
rules,  whose  principles  may  remain  unknown  to  the  work- 
people.    The  distinction  is  then  offered  to  him  of  becoming 
the  guardian  of  the  laboiuing  classes,  but  he  must  decline  it 
both  on  his  own  and  on  their  accoimt.     It  is  nearly  impos- 
sible that  the  philosopher,  even  if  he  should  combine  prac- 
tical views  wim  his  deep  knowledge,  should  keep  his  eye 
open  to  all  the  small  individual  circumstances  on  whose  suc- 
cess or  failure  may  depend  any  new  arrangement  in  the  work- 
shop.     Let  us  even  assimie  that  we  should  find  in  the  man 
of  science  the  singularly  rare,  if  not  impossible,  union  of  all 
those  talents  which  are  necessary  in  science  or  in  the  work- 
shop—for the  workshop  also  requires  talents,  which  only  a 
narrow  arrogance  can  look  down  upon  with  contempt ; — if  he 
imite,  I  say,  all  these  natural  endowments,  how  can  he  find 
time    to  use   them  all  ?      If  he   is  to  form  rules  for  the 
workshop,    to    be  followed   by  ignorant  masters,   must  he 
not  live   in   them  that    he    may  learn  all  that  is  neces- 
sary to  render  these  rules  comprehensible?     If  he  is  to  pur- 
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sue  higher  science,  must  he  not  retire  to  a  solitude  which  is 
dedicated  to  reflection  and  research  ?  But  even  supposing  the 
philosopher  had  drawn  up  rules  as  comprehensible  as  rules  can 
possibly  be  made,  still  would  not  many  unforeseen  circum- 
stances appear,  owing  to  the  ignorance  of  those  who  employed 
them?  It  is  an  actual  impossibility  to  foresee  all  these 
circumstances,  especially  when  new  arrangements  are  being 
introduced.  There  are  many  complaints  of  the  inutility  of 
rules  which  are  found  in  books,  and  they  are  too  frequently 
either  incorrect  or  insufficient  But  the  fault  often  lies  in  the 
artizan  himself;  sometimes  from  being  ignorant  of  the  prin- 
ciple of  the  rule,  he  overlooks  a  circumstance  which,  though 
apparently  insignificant,  is  really  very  influential ;  sometimes 
he  thinks  that  he  is  wiser  than  the  author  of  the  rules, — ^for 
self-conceit  is  the  companion  of  ignorance,-— and  while  he 
believes  that  he  has  made  an  improvement,  he  makes  use  of 
alterations  which  are  in  contradiction  with  the  end  intended ; 
sometimes,  as  we  have  said  before,  he  does  not  know  how  to 
remedy  unforeseen  difficulties.  It  is,  besides,  almost  incre- 
dible to  those  who  have  not  experienced  it,  what  false  ideas 
not  only  uneducated  but  educated  men  mingle  with  what  is 
imparted  to  them  as  the  results  of  natural  science,  imless  they 
have  acquired  a  certain  degree  of  accurate  and  connected 
knowledge  of  it.  In  addition  to  this,  the  igno^nt  artisan,  from 
his  false  notions,  easily  selects  imperfect  rules  in  preference  to 
perfect  ones ;  an  accidental  circumstance  which  I  venture  to 
say  is  not  only  of  frequent,  but  most  frequent  occurrence. 

Were  science  to  exercise  a  great  and  comprehensive  influ- 
ence on  industrial  skill  and  trade,  those  even  who  pursue  it 
would  necessarily  themselves  be  drawn  into  some  scientific 
knowledge.  In  most  cases  it  is  the  scientific  man  who 
makes  great  and  extensive  discoveries  for  the  artisan ;  but  the 
latter  must  have  scientific  knowledge  to  understand  these 
discoveries  and  to  recognize  their  value ;  he  must  even  make 
a  number  of  small  after-discoveries,  that  he  may  introduce 
the  principle  of  the  inquirer  into  the  involved  labours  of  the 
workshop. 

The  misapprehension  of  the  difficult  relation  that  subsists 
in  the  intercourse  between  the  philosopher  and  the  artisan, 
has  given  rise  to  an  indescribable  amount  of  confusion.  It 
is  time  that  we  should  see  clearly  what  is  gained  by  both 
parties,  when  they  are  placed  in  their  true  relation  to  one 
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aw>t^ief.  TKe  philosopher  WihisadyaiMage  in  such  zeciprocal 
comnMAiaatioB,  that  Us  atteatioa  is  tWo^  eoastantly  turned 
i»  Uie  individual  fiiets  oi  expervdom,  which^  though  hinus^ 
staviittg  from  experieaee,  he  yet  easily  loses  sight  of,  whik, 
building  conidusioBS  tq^on  oonelusionSy  he  aideavours  to  rais^ 
hiawielf  to  the  highest  attftinahk  knowliedge.  It  is  a  part  of 
hmnaa  nature  tJbat  during  a  long  ehain  of  eonclusionfl  we  are 
easify  led  astray,  not  so^  mueh  on  ai^eount  of  an  inward  ftnll, 
b«it  fax  i^re  because  we  ev^look  the  conditions  which  niBSt 
be  included  in  order  to  refiq[HE>nd  t»  natare,  so  that  at  the  end 
of  the  drains  of  thought^  we  have  indeed  proved  somethio^ 
ccarreetly,  <mly  that  tius  somethiBg  is  not  found  in  this 
p«rtictt]a»  manner  in  the  great  connection  of  nature.  Our 
science  must  theref(»ie  be  diligentiy  Inrought  to  the  test  of 
exijperienee.  AIL  effoxts  in  trade,  when  we  become  conneetcd 
with  theqa,  present  similar  experienoes,  which  are  indeed 
vejry  urgent,  and  in  a  certain  manner  unavoidable.  While 
the  scientific  man  is  hence  led  to  nodee  many  things  on 
which  theory  has  hitherto  not  been  aide  to  discourse,  heii 
im{i»lled  to  make  new  researofaesy  which  now  correct,  now 
extend  hia  knowledge ;  and  on  the  other  side,  he  experiences 
a  new  and  benefi/siBd  pleasure  in  his  seienoe^  while  he  pes* 
ceives  how  it  embellishes  our  actual  ]ih. 

The  airtisan,  by  his  scientific  acquirements,  is  placed  in  a 
position  to  understand  the  principles  of  those  things  which 
pass  before  him,  and  (hi  that  account  he  is  able  to  accomplisk 
much  whieh  was  bef(»e  impossiblie  to  him.  But  this  is  not 
all;  the  higher  development  which  his  reason  has  attained 
during  the  acquirement  of  scientific  knowledge,  allows  him  to 
labour  with  greats  understanding;  and  to  labour  with  under- 
standing is  worth  more  than  all  l£ie  rules  in.  the  world.  Tbe 
najnual  consequence  of  this  is,  that  tdie  artisan  works  wi& 
greater  knowledge,  that  he  p^orms  his  woric  with  love  and 
de%ht,  eonsequently,  better  and  more  diligently.  He  will 
feel  himself  improved  and  worthy  to  het  numbered  amcmg  the 
thinking  and  Enlightened  men  of  his  country.  He  wiU  not 
therefore  blush  for  his  peculiar  occupation,  and  what  belongs 
to  it ;  but  will  fed  more  ashamed  of  the  shabby  artifices  hj 
which  many  people  in  business  endeavour  to  gain  ui^ust 
advantages.  This  reflection  and  this  noble  sdf-^respect  w£l 
be  beautifully  combined  with  the  spirit  of  invention,  which  is 
so  powerfully  excited  by  our  scieneea.    Thee  inventive  fwul^F 
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is  iBherent  to  eur  mture  i  every  moment  it  calls  forth  ques* 
tions  which,  can  only  be  answered  by  fresh  efforts.  Many  of 
these  are  of  such  a  nature  that  even  the  less  intelligent  are 
able  to  discover  them^  Here  the  artisan  has  a  glorious 
opportunity  to  exercise  his  powers,  and  to  develop  the  greatet 
ca:  legs  spirit  of  invention  which  may  have  &llea  to  his  lot* 
It  is  this  spirit  which  produces  improvements  in  all  kinds 
of  industry  and  trade.  With  it  alone  we  shall  be  in  i^ 
position  to  rival  the  industrial  skill  of  foreign  countries. 
No  nation  can  ever,  by  imitation,  only,  attain  the  rank  of 
another.  If  it  desires  to  compete  with  a  country  which  inv* 
proves  its  trade  by  invention,  it  must  itself  invent,  or  it  will 
always  remain  a  eventury  behind.  It  is  only  by  inventive 
activity  that  the  hcmourable  rivalry  and  fraternal  intercourse 
ig  produced,  which  more  and  more  connects  the  people  of 
di&rent  ooimtries. 

Thus  our  Institution  appears  to  offer  an  entire  system 
of  beneficial  influences.  The  teachers  have  here  the  mos^ 
(fcsirable  opportuni^  to  enrich  themselves  with  experiences, 
mi  to  perfect  their  science  by  fresh  experiments.  The  few 
w^Q  are  bom  with  talents  peculiarly  adapted  to  science, 
-mJi  find  abundant  means  of  assistance  to  lay  a  foundation  on 
which  they  may  contiiwe  to  build.  The  future  holder  of 
office,  who  is  one  day  to  have  an  influence  on  business,  will 
here  gain  the  knowledge,  the  &cility,  and  the  peculiar  kind 
of  intellectual  development  which  is  requisite.  The  young 
nutn  of  education  finds  Sk  school  where  he  can  prepare  him*» 
self  for  business,  without  submitting  to  the  rough  treatment 
yflmh.  a  gradually  declining  barbarism  has  hitherto  allowed 
to  remain  among  the  different  guilds.  Those  men  who  have 
not  been  favoured  by  a  hi^h  education*  will  here  find  an 
oi^rtunity  to  develop,  thejr  mented  &culties,  to  improve 
tb^  power  of  action,  and  to  raise  themselves  to  a  merited 
dieytinction..  Those  who  leave  our  Institution  wiU,  each  from 
his  jK)sition  in  the  coimtry,  form  ».ew  starting-points  for  the 
disliibution  of  useful  knowledge  ;  even  though  it  may  not  be 
tbeir  principal  ol^ect,  the  national  spirit  will  gradually  assume 
9^  more  practical  direction ;  the  spirit  of  invention  will  be 
i9f>re  and  more  exalted;  the  m^aural  {Nx>ductiQns  of  our 
qoimtry  wijl  be  better  and  more  diligently  employed ;  the  dis^ 
coveries  of  strangers  will  be  more  rapidly  circulated  among 
us;  and  by  all  these  united  efforts,  with  the  blessing  of  God, 
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prosperity  will  flourisli  more  abundantly,  and  the  love  of  our 
father-land,  and  our  duties  as  fellow-citizens,  will  be  nurtured 
and  increased. 

It  is  with  pleasure  that  we  thus  see  our  country  continu- 
ally advancing  on  the  path  of  enlightenment  and  intellectual 
development,  and  the  honourable  progress  it  has  already 
made,  in  spite  of  its  small  dimensions,  and  in  spite  of  its 
distance  from  the  centre  of  Europe.  In  considering  this, 
we  feel  deeply  grateful  to  the  long  succession  of  Danish 
sovereigns  who,  dating  from  him  who  founded  our  univer- 
sity, have,  with  such  true  patriotic  zeal,  established  so  many 
institutions  for  the  promotion  of  education ;  but  it  is  not, 
most  gracious  king,  because  your  benefits  concern  us  so 
nearly,  or  because  your  philanthropy  and  condescension  have 
won  all  hearts,  that  your  majesty  is  accompanied  by  the 
gratitude  of  your  people.  No !  impartial  history  will  one  day 
comfirm  the  truth  which  we  utter  to-day,  when  it  relates 
that  Frederick  VI,  already  in  his  youth,  when  standing 
beside  the  throne,  was  the  benefactor  of  his  country,  who 
powerfully  used  his  influence  to  break  the  chains  which  kept 
the  peasantry  in  servitude,  and  who  thus,  by  the  abolition  of 
the  traffic  in  slaves,  made  Denmark  a  shining  example  to  all 
the  nations  of  Europe ;  and  when  she  has  exhibited  to  pos- 
terity the  number  of  schemes  for  justice  and  true  civic  free- 
dom that  this  king  has  brought  to  light,  she  will  not  forget 
to  mention  his  peculiar  interest  in  the  national  schools ;  the 
important  and  comprehensive  improvement  which  he  intro- 
duced in  the  education  of  the  army ;  the  new  and  progres- 
sively improved  form  which  the  learned  schools  owe  to  him; 
the  important  extensions  and  reforms  which  our  university 
has  received ;  and  the  various  plans,  not  only  for  the  arts, 
but  for  the  sciences,  whose  existence  or  increased  life 
and  vigour  are  owing  to  the  same  beneficent  hand.  That 
which  history  will  one  day  relate  of  your  majesty,  is  grate- 
fully felt  by  our  hearts  to-day.  The  Institution  whose  foun- 
dation we  are  now  celebrating,  adds  to  our  feelings  of  grati- 
tude, and  inspires  us  with  fresh  resolutions  to  contribute  our 
assistance  to  the  attainment  of  the  great  intention  of  the 
father  of  our  country.  May  heaven  bless  the  king  and  his 
family!  May  our  country  prosper,  and  this  Institutionr 
contribute  to  that  end ! 
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1. — Speech  at  the  first  meeting  of  the  Scandinavian  Naturalists 
at  Copenhagen,  Zrd  July,  1840. 

We  commence  to-day  with  a  series  of  commmiications  and 
transactions  which  will  be  favoured  by  the  good  wishes  of 
all  Scandinavia.  It  is  not  only  as  an  undertaking  to  benefit 
natural  science  that  it  excites  all  this  sympathy:  were  this 
alone  considered,  there  would  still  be  no  want  of  sympathy ; 
but  it  would  not  be  so  strong  and  so  living,  and  exciting  me 
interest  of  all  the  enlightened  men  of  the  North.  No,  indeed, 
we  here  s^  at  once  a  great  and  significant  expression  of 
the  northern  national  spirit,  daily  developing  itself  more 
and  more,  by  which  we  clearly  perceive  iJiat  we  who  are 
sprung  from  one  stem,  and  speak  one  language  imderstood 
by  a]l,  (even  though  it  be  in  various  dialects,)  and  who  pre- 
serve venerable  monuments  of  antiquity  common  to  us  all, 
have  doubtless  also  great  ends  to  attain  in  common,  have 
one  common  position  to  reach  in  the  world,  and  by  proofs 
of  mutual  love  and  respect,  have  to  maintain  one  common 
brotherhood,  during  a  life  of  prosperity. 

At  the  end  of  the  last  century  and  at  the  beginning  of 
the  present,  we  already  saw  a  manifestation  of  this  spirit 
in  a  Society  founded  by  a  Scandinavian  philosopher;  and 
since  that  time  it  has  been  continually  expressed,  partly  by 
the  mutual  appropriation  of  mental  discoveries,  partly  by 
numerous  friendly  meetings :  but  nothing  ever  happened  in 
this  direction  so  great  and  so  comprehensive  as  the  formation 
of  the  present  Society.  The  meeting  at  Gotheborg,  for  which 
there  was  so  little  preparation,  proved  at  once  how  much 
might  be  expected  from  it;  and  we  need  only  survey  this  nu- 
merous assembly,  which  embraces  so  many  forces,  to  feel 
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convinced  that  our  hopes  will  be  fulfilled.  I  wiU  not  mention 
here  the  influenoe  it  exercises  on  the  success  of  Natural  Science 
in  the  north,  to  which  the  attention  of  every  one  has  been 
already  turned,  but  I  shall  beg  you  to  side  with  me  upon 
the  influence  which  science  exercises  on  ordinary  northern 
life,  which  has  been  certainly  felt  by  all,  but  hitherto  not 
sufficiently  expressed ;  and  perhaps  you  wiU  not  be  disinclined 
to  follow  me  froin  this  bentrnl  point,  on  a  more  exietiiSrVe 
flight,  into  wider  circles. 

It  is  obvious  that  the  advantage  derived  from  meetings  like 
ours,  is  not  alone  directly  scientific,  but  that  it  possesses, 
perhaps  in  ft  still  stronger  degree,  a  universally  humaairing 
effect ;  indeed  we  may  coi^ider  this  to  be  its  most  important 
function.  This  was  already  remarked  by  the  celebrated  foimder 
of  the  first  scientific  meetings,  and  has  been  since  adoiow- 
ledged  by  men  of  the  sottndest  judgment.  Meuitime,  pit- 
tictjiarly  in  latter  years,  a  different  opinion  has  endeavoured  16 
establish  itself,  not  indeed  by  means  of  open  ^position,  IWR 
by  all  kinds  ik  condemnations  and  propositions,  which  p^9w 
oeeded  itom  an  opposite  view  of  the  case.  The  pfiblic  mec?tkjgiB 
were  by  some  eonsidered  nearly  Superfluot^,  and  it  was  Itotiglft 
better  that  we  i^ould  coinfine  oi;d:8^1ves  to  sectional  mail- 
ings, in  order  Hiat  each  person  might  ke^  to  im  own  pur- 
ticuW  department.  Although  the  toices  who  advocated  ^ 
opinion  were  worthy  of  the  utmost  r^speol,  I  nevetl^etett 
feel  myself  summoned  in  the  strongest  manner  to  oppistib 
them.  I  willingly  allow  that  they  were  raised  from  n  de^ 
to  promote  fundamental  knowledge^  aQ»l  a  self-resttlilit 
whKsh  is  favourable  to  it;  btft  npcoi  ft  rma^r  esaminali^ 
WO  find  that  this  self-restraint  is  m«ich  exaggerated,  afid 
that  it  circumscribes  man's  whole  fidod^  of  comprehe&Mofl, 
and  more  or  less  excludes  from  his  perception  all  l^i  lies 
beyond  a  self-made  naiiYow  horifeon,  tvithin  WlK)8e  boundafieB 
much  besides  may  bate  been  p^ormed.  At  aM  eteAfs 
we  ought  to  convinee  o^meltes,  that  the  pubMe  tlieclings  cut 
be  fts  litde  replaced  hy  tk^  sectional  ioecPdngd,  As  ^eso^tl^a 
by  them. 

It  is  obvious  thftt  in  eiaoh  departm^t  th«r&  itt«  iftuAm 
subjects  which  may  possess  9^  intere^  to  aU  kbotirett  k 
s<^nce ;  and  how  coidd  a  better  opportumty  be  prMN^nted  lb 
obtain  a  desirable  view  over  a  portion  of  lAiO  ptogiteeH  ^tsb 
has  been  latterly  made^  and  to  punue  the  isipMt  of  dereli^ 
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metit  which  g^yrer&s  the  whole,  than  at  these  larger  meetings, ' 
where  new  ideas  and  discoveries  are  proclaimed  abroad. 

By  the  exclusion  oi  iheae  public  meetings,  in  which  we 
niTXst  always  be  desirous  to  hear  short  reviews  on  B^aay 
subjects  which  ought  to  be  treated  more  circumstantially 
in  the  sections,  our  Whole  undertaking  would  lose  its  unity ; 
tod  ^s  would  not  alone  be  the  case,  if  tiiey  were  entirdy 
laid  aside,  which  perhaps  ^o  one  would  propose,  but  evwi  if 
Ihey  were  treated  as  a  secondary  consideration,  only  to  be 
netahied  as  a  kind  of  necessary  e^. 

By  the  public  meetiof^  we  also  platce  ourselves  in  m^i¥e 
Ctmnection  with  the  whole  people.  I  know  that  by  many 
this  is  regarded  nEtiier  as  injurious  than  beneficial.  It  is 
thought  that  the  comiBttnications  thereby  assume  a  ktts 
learned  appearance,  a  less  definite  scientific  form,  afid  we 
ittitst  certainly  allow  that  this  does  sometimes  happen,  i&d£«d 
nmst  occur,  although  by  no  means  always;  but  it  is  another 
qtiestion  whether  they  are  right  to  consider  this  t»  a  dearr 
irreparable  loss.  They  do  not  take  into  account  the  plea- 
stoe  which  enli^tened  men  who  do  not  belong  to  any  par- 
ticukr  department  derive,  from  their  participation  in  tkem ; 
aad  the  utility  it  is  to  -otn^lves,  to  have  trutli  repi^^ented  in 
ten  forms,  is  still  less  considered.  It  is  true  tk«t  there  is  a 
hke  tirtrmng  after  popdiat%,  a  meiie  chase  in  purMtil  «f 
l^easure  and  to  produce  an  elBbet,  which  is  unwortky  of  llie 
nan  of  ^ence,  and  thttt  by  «ucih  means  en^etliuinneat  is 
nScr^t&A,  whidi,  in  place  of  being  useM,  evdy  confines  a»d 
prgudices  those  who  participate  in  it.  It  caniKM;  be  denied 
that  even  a  true  statement  of  science  tnay  be  wrongty  oetti- 
prehended  by  the  uninitiated,  and  it  is  obtain  that  he  who 
resolves  to  raise  objections  by  exposing  the  blunders  of  siK^ 
wrooimders  and  recipients  of  science,  woidd  find  no  dsM- 
cnrty;  but  neither  would  it  be  difficult  ftrr  him  who  with 
equally  hostile  intentions  were  to  pefiise  profound  discouines, 
or  learned  books.  However,  a  con^fiict  of  ^is  kind  does  not 
tend  to  a  correct  determination,  which  cm.  only  be  attaiMd 
byb<nnprehending  the  thing  in  its  true  spirit;  atid  to  tiiiS  I 
must  now  call  your  attention. 

By  this  predilection  towards  a  onesided  condusiona  there 
tte  arises  the  complaint  expressed  by  some,  that  the  assesnbkd 
lOtcBraHsts  have  not  met  with  the  repose  which  is  necesskf^, 
to  enable  them  to  spend  their  time  exclusively  for  tiie  put- 
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poses  of  science,  but  that  they  were  impeded  and  disturbed 
by  the  feasts  which  were  given  them,  and  by  other  tokens  of 
hospitality  and  regard  with  which  they  were  received.  I 
believe  that  such  complaints  were  only  made  on  the  occasion 
of  one  meeting  in  Germany,  at  which  I  was  not  present ;  but 
even  if  occasionally  there  have  been  some  failures  owing  to 
this,  the  assertion  nevertheless  betrayed  in  its  generaliang 
tone,  an  over-valuation  of  the  knowledge  that  is  collected, 
and  a  want  of  proper  feeling  for  the  imiversal  and 
himianizing  effect  in  the  undert^ddng.  The  whole  meeting 
'is  itself  a  festival,  replete  with  the  highest  intellectual  enjoy, 
ments,  naturally  combined  with  others  of  a  lighter  land, 
which  occurs  with  greater  gain  than  loss,  if  all  is  regulated 
with  moderation  and  with  a  purpose. 

Perhaps  it  may  appear  superfluous  to  spread  this  mis- 
understanding,  in  an  assembly  where  the  kindly  feelings 
with  which  the  hospitality  of  Sweden  was  last  year  accepted, 
and  where  the  scientific  activity  which  was  so  vividly  ex- 
pressed in  the  Gotheborg  meeting,  is  still  so  fresh  in  our 
memories ;  but  whenever  a  false  notion  is  proclaimed  with  a 
degree  of  confidence  that  might  gain  adherents  to  its  cause,  it 
is  no  useless  matter  to  bring  forward  a  contradiction;  for 
although  the  comprehension  of  the  purpose  of  such  societies, 
which  is  founded  in  their  nature,  will  undoubtedly  rise 
against  all  attempts  to  replace  them  by  anything  of  a  one- 
sided character,  yet  the  "approbation  which  such  objections 
have  gained  from  individuals,  more  or  less  disturbs  the  beau- 
tiful harmony  which  is  a  fundamental  element  of  the  essential 
character  of  our  society. 

But  I  return  to  the  effects  which  I  think  we  may  venture 
to  expect  from  our  imdertaking  in  Scandinavia.  Should  it 
appear  to  you  that  I  wander  too  far,  I  beg  you  will  first  con- 
sider, that  thought  naturally  leads  us  to  ike  most  extreme 
boundaries  of  that  which  is  attainable,  and  that  in  order  to 
arrive  at  anything  great  and  glorious,  we  must  fix  our  eyes 
upon  the  aim  it  hclds  before  us,  although  we  know  that  Reality 
everywhere  places  great  obstacles  in  our  path,  which  only 
permits  us  slowly  and  imperfectly  to  approach  this  aim. 

It  is  evident  that  the  mutual  services  which  naturalists 
Tender  one  another,  and  by  which  they  are  so  strongly  bound 
together,  must  be  immensely  increased  by  our  meeting ;  and 
while  science  is  thereby  promoted,  friendship  also  becomes 
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more  cordial  and  more  vigorous,  and  congenial  kindly  dis- 
positions  will  be  distributed  by  means  of  lectures,  speeches, 
or  writings,  through  extensive  spheres  of  activity,  by  all 
who  enter  into  such  alliances. 

At  these  meetings  people  jfrom  one  country  behold  the  scien- 
tific arrangements  of  another,  and  discourse  about  them,  now 
with  the  most  enlightened  men  of  these  coimtries,  now  with 
enlightened  fellow-coimtrymen,  who  see  things  along  with 
them,  and  therefore  share,  with  the  whole  force  of  a  fresh  im- 
pression, in  the  criticism  and  correction  of  ideas.  In  every 
place  we  shall  find  something  to  imitate,  and  when  nations 
receive  good  from  one  another,  everybody  gains,  and  mutual 
respect  and  kindliness  is  increased. 

One  nation  also  hears  the  tongue  of  the  other  spoken,  not 
merely  in  daily  language,  where  it  is  often  carelessly  treated, 
but  in  carefully  studied  lectures ;  and  when  they  do  hear  the 
language  of  every-day  life,  it  is  in  its  noblest  form,  in  the  more 
enlightened  circles  of  society.  In  all  this  we  may  constantly 
learn  something  from  one  another.  This  is  even  the  case 
in  the  pronunciation ;  for  without  any  imreasonable  attempt 
at  amalgamation^  we  might  with  equal  advantages  smooth 
the  path  towards  it,  if  cuided  by  the  example  of  others,  we 
laid  aside  those  inexactitudes  in  language  which  have  not 
hitherto  taken  root ;  and  if,  wherever  custom  was  wavering, 
we  endeavoured  to  agree  upon  that  mode  of  pronimciation 
which  appears  best  adapted  to  the  common  character  and 
law  of  development  of  the  ncthem  languages. 

"We  shall  also  derive  this  benefit  from  our  meetings,  that 
we  shall  gradually  abstain  from  censuring  certain  expressions 
employed  by  our  neighbours,  which  is  such  a  frequent  prac- 
tice hetween  nations  whose  languages  are  nearly  allied;  and 
often,  where  a  very  ridiculous  or  disagreeable  association  of 
ideas  is  awakened  in  the  people,  by  some  particular  word 
in  use  among  their  neighbours,  we  might  ward  off  the  offence, 
by  abstaining  from  its  employment  in  written  language. 

The  improvements  which  may  be  introduced  into  our  lan- 
g;uage  are  still  more  extensive,  if  one  nation  were  to  adopt 
some  of  the  words  belonging  to  the  other.  Sprung  from  one 
root,  the  one  may  in  many  cases  be  easily  and  properly 
enriched  from  the  other.  A  successful  co^^nencement  has 
already  been  made  during  the  last  half  century.  The  Danish 
language  has  adopted  several  happy  expressions  from  the 
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Swedish.  In  spite  of  my  diligent  study  of  Swedish  literature, 
I  do  not  trust  myself  to  say  with  certainty,  whether  some- 
thing similar  has  not  occurred  on  the  part  of  Sweden ;  but 
I  imagine  that  it  is  so.  Among  a  variety  of  means  which 
may  promote  this  mutual  enrichment  of  our  languages,  our 
present  meeting  will  also  hold  a  place,  and  by  no  meaiui 
an  insignificant  one ;  for  language  is  of  essential  use  in  tbe 
powerful  development  of  natural  science. 

The  importance  which  must  be  attributed  to  our  under- 
taking appears  still  more  forcibly,  when  we  turn  our  looks 
inwardly.  The  manner  in  which  natural  science  searches  for 
reason  which  is  revealed  in  nature,  namely,  by  investigating, 
collecting,  arranging,  and  weighing  all  that  is  offered  by 
experience,  has  this  important  advantage,  that  we  earlier 
arrive  at  an  agreement  in  this  than  in  any  oth^  science, 
except  mathematics;  for  no  soouer  have  we  discovered  a 
new  condition  of  nature,  or  have  corrected  a  former  mode 
of  comprehension,  than  it  immediately  gains  acceptance,  not 
always  without  opposition,  but  seldom  with  one  more  obsti- 
nate than  is  requisite  for  an  impartial  examination  of  the 
truth,  Misapprehensiou  cannot  easily  endure  long  where  the 
subject  \mder  consideration  can  be  represented  in  its  sensible 
existence ;  and  self-love,  by  which  men  are  often  led  to  the 
most  obstinate  asse]:tions  of  previously  adopted  opinions,  has 
not  here  such  strong  temptations  to  resist,  where  men  are  not 
so  often  conquered  by  the  superior  power  of  another  mind,  as 
by  the  sentence  of  nature  herself.  Hierefore,  also,  in  all 
communications  between  naturalists,  the  feeling  is  evident 
that  we  do  not  merely  communicate  something  of  our  own, 
but  something  which  is  discovered  in  nature ;  thus,  however 
great  the  merit  of  the  discovery,  it  does  not  come  forward 
so  strongly  as  in  most  other  sciences.  But  if  there  is  a 
greater  amount  of  repose  in  the  natural  sciences  in  com- 
parison with  most  others,  it  is  yet  no  sign  of  a  listless  quiet 
If  we  have  fewer  struggles  with  one  anotner,  we  have  greater 
need  to  struggle  with  the  obscurity  which  conceals  from  us 
the  revelation  of  reason,  in  the  infinite  variety  of  the  physical 
world.  Our  ancestors  have  left  us  many  weapons  for  this 
purpose.  Each  new  discoverer  teaches  again  something  new 
to  his  fellow-combatants.  There  is,  therefore,  a  constant 
progress,  a  constant  development  in  the  natural  sciences, 
and  we  m^y  say,  a  constant  ^rmentation;  in  short,  a  mighty 
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activity  of  life,  in  wkich  the  destruetiye  forces  are  not  aDowed 
to  prevail,  Imt  are  rapidly  compelled  to  become  comtituent 
pacts  of  new  oreatipn&. 

With  tJu8  inner  life  Natural  Science  approaches  a  great 
j^ture.  The  influence  it  has  hitherto  exercised  in  kuman  a^^ira, 
however  powerM,  is  trifling  in  comparismi  with  tiiiat  which 
is  still  to  be  developed.  I  will  not  here  speak  of  the  great 
execrations  which  are  cherished  by  every  one»  of  the  con- 
tiaiied  impHrovement  that  Natural  Science  must  shortly  pro- 
duce, in  all  the  arts  of  peace  and  war-*I  share  these  expecta- 
tions, iBven  with,  the  most  sanguine^ — ^but  their  influence  upon 
general  intelXectnal  improvement  alone  claims  our  attention 
here.  The  numerous  discoveries  which  conduce  to  the 
busutess  (d  life,  arQ  not  unprofitable  in  this  respect.  Many 
who  formerly  Uved  constantly  imdpr  the  stupifying  yoke  of 
halHt,  are  roused  by  each  of  these  aiscoveries  to  the  necessity 
of  thinking,  and  many  others  are  also  awakened  to  a  more 
powerful  activity  of  their  minds,  by  their  endeavour  to 
discover  something  new.  We  easily  perceive  how  extcaordi- 
mnlj  extensive  and  prevaleuit  this  mental  animation  may 
beocmie ;  but  Natural  Science  itself,  regarded  as  a  means  of 
iot^ctual  improvement,  chums  a  far  greater  a^d  wider 
iqAoeQce  than  it  has  hitherto  exercised.  It  is  npt  yet 
injetoded  in  ibe  usual  course  of  education ;  at  least  not  in  that 
of  ^\9  north^m  countries.  I  know  that  many  are  of  opinion 
that  this  want  may  be  repaiiied  in  a  riper  age;  to  which  I 
roply  that  tliis  may  be  done  in  the  same  manner  as  in  other 
b^;anches.  of  education,  but  by  no  means  more  easily.  Witt^ 
the  exceptions  which  are  always  made  for  men  of  remark- 
aUs  talent,  learning  does  not  properly  combine  with  our 
natores,  unless  we  have  laid  a  foundation  for  it  in  childhood. 
S<^li9ilg  as  people  talked  of  introducing  the  natural  sciences 
into  education  merely  because  they  saw  that  they  contained 
a  tderable  amousut  of  acquirements,  they  repelled  the  most 
int^hgent  instructors*  and  with  justice,  for  education  ought 
to  be  intellectual  improvement.  But  it  is  not  difficult  to  con- 
vince ourselves  that  these  are  talents  in  the  child  which  cannot 
b^  fuUy  developed,  without  the  assistance  of  Natural  Science. 
These  talents  proceed  from  a  natural  apprehension  in  the 
senses;  they  are  developed  in  the  most  various  ways  in 
daily  EfC)  tlM)ugb  without  arriving  at  that  unity  or  Ihat  in- 
tensity which  Natural  Science  can  bestow  on  them.    But  since 
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education,  by  the  greater  requirements  of  later  ccnta- 
ries,  must  unavoidawy  be  verj'  artificial^  the  soul  is  pre- 
vented from  freely  yielding  itself  to  nature ;  it  must  now  be 
again  led  back  by  artificial  means,  and  this  only  takes  place 
tiorough  Natural  Science. 

As  a  branch  of  education,  it  has  this  higher  aim  to  reach, 
to  mingle  the  sensational  with  the  rational  comprehensicm, 
and  so  to  succeed,  that  we  may  comprehend  things  as  if 
Keason  herself  perceived  them.  I  know  that  to  attain  this 
in  perfection  is  impossible  upon  earth ;  but  to  endeaTOur 
to  attain  it — ^to  enjoy  a  glimpse  of  this  intellectual  life 
— ^is  possible,  and  to  that  point  the  future  education  of 
posterity  should  more  and  more  incline.  It  will  not  be  easy 
to  bring  the  methods  of  school  instruction  in  the  natural 
sciences  to  the  same  perfect^n  as  we  have  brought  them  for 
languages,  and  other  older-established  portions  of  education. 
But,  nevertheless,  we  shall  succeed,  if  we  are  only  first 
generally  sensible  of  their  importance. 

I  believe  that  if  Natural  Science  were  thus  to  constitute  a 
large  portion  of  general  education,  it  would  be  followed  in  a  fieff 
stronger  degree  by  that  efiect  which  it  has  already  begun  to 
exercise  during  several  centuries ;  namely,  by  opposing  that 
tendency  towards  subtilty  and  artifice,  which  is  promoted  in 
proportion  to  the  one-sided  development  of  other  talents. 
Of  course,  I  by  no  means  say  that  other  sciences  should  be 
neglected;  on  the  contrary,  I  think  that  the  development 
of  Natural  Science  would  be  also  defective,  if  it  were  not 
intimately  imited  with  the  others.  Of  this  I  am  convinced, 
that  the  energetic,  present  reality,  the  practical  spirit,  and, 
I  may  add,  the  powerful,  onward-striving,  yet  glorious  repose, 
which  may  be  promoted  by  natural  science,  ought  to  form 
part  of  our  existence.  When  this  comes  to  pass,  natural 
science  will  exercise  a  totally  different  and  a  greater  influ- 
ence upon  literature  and  cultivated  life  than  it  has  hitherto 
done;  and  the  co-operation  of  the  naturalist  in  this  fiiture 
will  also  obtain  a  much  greater  influence  than  that  which  we 
have  been  hitherto  inclined  to  grant  it. 

It  is  therefore  evident  to  me,  that  the  just  view  concerning 
the  advantage  that  would  ensue  from  the  greatest  possible 
unity  of  Scandinavian  literature,  which  has  arisen  from  the 
enlightenment  of  the  times,  has  been  greatly  strengthened  and 
extended  by  our  Society.     I  repeat  that  I  do  not  aim  at  an 
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amalgamation.  Each  of  the  Scandinayian  nations  will  natu- 
rally form  its  own  literature  and  its  own  character ;  but  by 
means  of  a  well-considered  coK)peration  the  literature  of 
Scaudinavia  will  be  distinguished  &om  that  of  other  nations 
by  important  peculiarities,  so  that  with  a  noble  self-conscious- 
ness we  may  appear  as  united  Scandinavians  to  the  whole 
world. 

If  our  literatures,  with  their  valuable  treasures,  are  but  little 
known  beyond  the  north,  it  is  because  they  are  many  litera- 
tures, and  not  one;  if  om:  language  is  only  imderstood  in 
some  few  countries^  it  is  because  we  allow  strangers  to  be- 
lieve that  the  North  possesses  several  languages ;  because  we 
do  not  represent  the  thing  as  it  really  is,  namely,  that  we 
possess  one  common  language,  formed  by  our  literature  into 
two  dialects.  By  a  mistaken  national  pride,  we  have  sepa- 
rated ourselves,  and  caused  strangers  to  imdervalue  the  pro- 
ductions of  our  minds.  Let  us  unite  together ;  let  six  millions 
of  Scandinavians  place  their  power  in  one  scale,  it  will  cer- 
tainly not  be  found  wanting. 

But  the  same  spirit  which  does  not  allow  us  to  be  only 
Danes,  Swedes,  or  Norwegians,  but  requires  that  we  should 
likewise  feel  our  unity  as  Scandinavians,  does  not  again  per- 
mit us  to  be  merely  Scandinavians,  but  requires  that  we  should 
feel  ourselves  members  of  the  great  confederation  of  all 
enlightened  nations.  Our  meetings  should  not  serve  to  isolate 
ns  from  this,  but  to  participate  in  it  more  independently,  and 
with  greater  vigour.  The  scientific  meetings  of  each  nation 
may,  in  an  European  sense,  be  regarded  as  provincial  meet- 
ings, but  they  must  be  again  imited.  This  may  be  effected  by 
several  among  us  frequently  attending  foreign  meetings,  even 
without  any  definite  arrangement  being  made  for  the  purpose; 
but  it  would  be  beneficial  if  such  a  union  could  be  secured  by 
the  co-operation  of  the  state.  I  therefore  consider  it  desi- 
rable, that  the  Government,  which  has  already  honourably 
supported  these  meetings,  should  contribute  to  this  end  by 
pecuniary  assistance,  whether  it  were  agreed  that  it  should 
select  those  persons  who  are  to  be  assisted  on  their  journey, 
or  whether  it  would  not  be  better  to  allow  them  to  be  chosen 
by  the  scientific  association  to  which  they  belong. 

It  might  perhaps  conduce  to  a  more  comprehensive  \mity, 
if,  every  fifth  year,  persons  selected  from  different  coimtries, 
assembled  at  a  still  greater  meeting:  the  elections  for  this 
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.piurpose  might  be  detemuned  bjr  ihe  assoc^iatioiis  of  Ite  dif- 
fer^it  countries. 

I  will  yenture  upon  one  more  inropoMil  ifor  the  improve- 
ment of  our  Scandinayian  meeting,  in  kq)es  that  its  members 
will  examine  it  more  olos^,  and  thns  briiif  it  to  a  greater 
maturity,  or  that  they  wiU  enlighten  us  tq)on  its  defects.  I 
believe,  namely,  that  it  would  be  very  useful,  if  our  Scan- 
dinavian Naturalist  Association  were  to  dioose  a  committee 
for  each  division  of  the  country,  who,  in  the  interval  of  "flie 
meetings  might  secure  our  interests.  This  might  be  ealkd 
the  Senate  of  the  Scandinavian  Naturalists  and  Physicians, 
and  would  be  in  some  measure  to  us  what  the  *'  Council'' 
is  to  the  great  Engli^  societies.  The  m^nbers  might  he 
chosen  ev^y  two  years* 

I  conclude  my  address  by  welcomilig  our  guests,  who 
are  fraternally  united  -mtk  us,  and  with  the  desire  that  t3ie 
hope  which  we  entertain  of  a  harmonious  and  vigorous  to- 
operation  in  our  great  purpose,  may  be  confirmed  by  an 
abundant  and  productive  fulfilment. 

2.— /SJoMcA  at  the  Opening  of  the  Fifth  Meeting  qf  the 
Scandinavian  Naturalists, 

It  is  with  the  utmost  delist  that  I  fiulfil  the  honouraUe 
duty  imposed  on  me,  to  welcome  the  Fifth  Meeting  c^  &e 
Scandinavian  Naturalists  within  these  walls,  where  we  retaia 
such  a  lively  and  happy  recollection  of  a  fbrmer  Meeting.  1 
had  also  the  honour  to  open  that  Meeting,  and  to  express  liie 
thoughts  and  the  sentiments  which  I  believe  prevailed  among 
every  one  present.  However  much  I  may  have  failed  in  the 
manner  I  executed  this  d^ty,  I  had  the  great  satisfaction  to 
know  that  it  was  not  considered  that  I  had  mistaken  those 
sentiments.  We  were  imimated  by  the  Same  spirit  as  that 
with  which  we  commenced  our  work,  and  wMch  has  ruled  it 
ever  since.  Our  principal  aim  was  to  contribute  to  the  suc- 
cessful growth  of  Natural  Science  in  the  North;  but  as  northern 
naturalists,  we  necessarily  and  gladly  united  another  end, 
namely,  to  labour  for  a  ftatemel  spirit  in  the  North.  We 
were  desirous  and  were  compelled  to  keep  within  those 
bounds  which  were  set  befbre  us  by  our  own  principal  aim, 
and  to  leave  to  each  individual  member  what  he  chose  to 
attempt  for  the  same  object,  which  lay  out  of  our  own  sphere 
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of  action.  It  will  perhaps  be  found  that  these  bound!?  are 
not  so  narrow  as  they  might  at  first  sight  appear,  but^  at  any 
'3ftKte,  Ihey  have  this  important  advantage,  that  they  exclude 
every  addition  which  might  oflfer  any  occasion  for  dispute. 

The  development  of  language  is  not  the  least  of  the  en- 
d^ivours  by  which  our  Association  can  produce  a  fraternal 
spirit  in  the  North. 

I  Have  ventured  to  touch  on  this  subject,  both  in  orur  meet- 
ings at  Gothebo]^  and  in  the  last  meeting  at  Copenhagen ; 
btit  however  frequently  it  may  be  treated,  it  is  still  never 
exhausted.  It  was  my  intention,  as  far  as  lay  in  my  power,  to 
call  forth  reflections  which  might  serve  to  make  our  effort6  in 
"&.e  cause  of  Natural  Science  as  useful  as  possible  to  our  com- 
'intm  language.  I  call  it  common,  with  the  same  ri^,  by 
"wWch  all  the  dialects  which  were  spoken  in  ancient  Hellas 
'Were  called  Greek.  There  is  undoubtedly  the  most  perfect 
agreement  amongst  us,  that  our  language  is  common  to  us 
aU ;  but  that  is  not  Sufficient,  this  recognition  must  be  con- 
stantiy  kept  alive.  That  the  mental  efforts  of  the  North 
may  have  a  reallv  great  appearance  beyond  our  own  bounda- 
ries and  that  tney  may  be  worthy  of  the  North,  we  must 
Mand  fortii  as  one  community.  We  can  imagine  in  what  light 
the  spirit  of  Germany  would  be  exhibited,  if  the  Icfve  of 
home  was  carried  to  such  a  length  in  every  German  state,  that 
its  inhabitants  only  desired  to  bear  its  own  particular  name ; 
if  the  Brandenburger,  the  Hessian,  the  Saxon,  the  Wiirtem- 
betger,  &c.  &c.  would  no  longer  be  called  Germans,  but 
each  be  denominated  according  to  the  state  to  which  he  be- 
longed, and  if  each  maintained  that  he  wr&te  the  language 
of  Brandenburg,  of  Hesse,  of  Saxony,  or  of  Wiirtembei^» 
and  thus  in  5l  the  other  States  of  Germany.  Witihout 
descending  to  the  smallest  States,  we  might  easily  obtain  a 
dozen  names,  but  the  distinction  of  names  would  have  led  to 
a  real  distinction.  Each  of  these  divisions  would  have  en- 
deavoured to  bring  forward  its  own  peculiarities  of  dialect, 
and  particularly  those  which  deviated  in  the  greatest  degree 
from  the  rest*  Thus,  in  the  course  of  time,  a  separation  would 
have  been  brought  abont,  which,  if  it  did  not  entirely 
obscure,  would  yet  have  disturbed,  in  a  perplexing  manner, 
the  glorious  name  of  Germany.  Luther,  Copernicus,  Albert 
BuTOT,  Opitz,  Kepler,  Stahl,  Leibnitz,  Winkelmann,  Les- 
«ing,   Goethe,  Schiller,   Mozart,   Kant,   Bessel,  would  not 
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then  have  become  names  which  constitute  the  ornament  of  a 
great  nation. 

It  is  true  that  the  North  is  already  divided  between  two 
dialects,  which  are  distinguished  by  numerous  works  of  talent ; 
and  that  it  is  not  possible,  perhaps  not  desirable,  that  they 
should  be  amalgamated  into  one;  but  the  reciprocal  intercourse 
which  subsists  between  brother-nations,  and  familiarity  with 
their  mutual  works,  will  gradually  draw  them  together,  and 
thus  both  literatures  will  be  accessible  to  any  one  who  is 
sufficiently  acquainted  with  one  of  the  two  dialects,  which  we 
may  justly  call  languages,  so  far  as  they  have  each  of  them 
attained  a  high  cultivation.  In  two  of  the  kingdoms  we 
have  a  perfect  unity  of  language.  Let  us  preserve  this !  It 
certaiply  tends  to  our  own  well-imderstood  cclmmon  good, 
whereas  the  intellectual  gifts  and  knowledge  which  are  occa- 
sionally employed  in  an  opposite  direction  decidedly  produce 
general  harm.  This  warning  against  every  endeavour  which 
aims  at  separating  the  languages,  is  naturally  accompanied 
by  no  prohibition  against  the  improvement  which  each  of  the 
neighbouring  nations  may  bestow  on  its  language  by  its  own 
independent  development :  but  the  aim  must  be  improvement, 
not  separation,  and  the  fraternal  spirit  must  be  its  protection. 
This  is  not  fundamentally  different  from  what  has  happened 
up  to  the  present  time.  The  language  .which  is  written  in 
Denmark  and  Norway  is  formed  by  the  common  works  of 
their  citizens,  and  so  it  must  also  remain. 

We  shall  then,  besides,  derive  the  advantage  that  one  nation 
will  be  able  to  appropriate  the  discoveries,  and  the  acquisitions 
which  belong  to  Uie  language  of  the  other.  There  are  many 
natural  objects  in  Norway  which  do  not  appear  in  Denmark ; 
how  willingly  would  we  not  adopt  the  words  used  to  designate 
them !  indeed  how  often  have  we  not  done  so !  Our  Danish 
language  may  in  the  same  way  borrow  from  the  Swedish,  but 
in  doing  so  we  must  make  a  few  alterations  with  respect  to  the 
peculiarities  of  the  two  dialects.  Bu,t  such  appropriations  are 
not  alone  confined  to  natural  objects.  There  exists  in  each  of 
the  three  neighbouring  nations  an  independently-active  spirit 
by  which  new  effects  and  new  mental  creations  are  produced, 
and  which  must  find  means  of  expression  in  the  different 
languages  ;  but  this  should  not  separate  us  from  one  another; 
for  the  spirit  of  the  North  dwells  in  the  combined  languages 
.  of  the  three  neighbouring  nations.     The  more  we  properly 
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understand  ourselves,  the  nearer  we  shall  approach  one 
another ;  and  yet  this  approach  will  not  prevent  each  from 
retaining  his  own  essentisd  nature.  But  this  must  be  main- 
tained in  love,  and  with  a  brotherly  feeling. 

I  have  been  obliged  to  quit  my  particular  subject  for  some 
moments,  though  only  to  make  such  preparations  for  it, 
that  its  importance  may  appear  in  a  stronger  light,  and  that 
many  misunderstandings  may  be  removed,  to  which  I  was 
exposed,  when  those  exaggerations  were  ascribed  to  me, 
which  are  so '  often  imited  with  the  endeavour  which  I  ad- 
vocate so  warmly. 

On  a  hasty  glance  it  appears  as  if  the  development  of 
Natural  Science  was  not  intimately  connected  with  that  of 
languages.  The  greatest  part  of  science  is  replete  with  foreign 
words,  which  cannot  be  replaced  by  native  ones  without  sub- 
jecting ourselves  to  an  effort  which  would  bring  with  it  but 
small  reward,  and  would  also  cause  the  most  extreme  con- 
fusion. It  is  true  that  there  is  a  great  deal  in  science  which 
would  lose  its  European  utility,  if  it  were  too  much  clothed 
in  the  peculiar  language  of  each  nation.  It  would  be  blind- 
ness to  deny  this ;  but  on  the  other  hand,  we  should  &11  into 
a  still  greater  and  more  injurious  error  if  we  did  not  recog- 
nice  the  national  view  of  Natural  Science,  and  its  claims 
in  consequence,  to  a  national  treatment,  and  to  a  national 
development  of  language. 

Whilst  a  mass  of  knowledge  is  imdoubtedly  exhibited  in 
the  numerous  details  of  Natural  Science,  which  must  always 
remain  inaccessible  to  the  multitude,  even  to  the  multitude  of 
educated  people,  which  knowledge  is  expressed  in  words, 
everywhere  understood  by  scientific  men,  there  is  also  a  part 
of  science  which  ought  to  become  universal  property.  Some  of 
the  subjects  belonging  to  this  class  have  already  received 
a  name  for  ordinary  life ;  but  as  science  progresses  it  will 
be  necessary  to  invent  new  terms,  and  to  disinter  many 
old  expressions.  Those  parts  of  science  which  are  gene- 
rally popular,  and  which  form  such  a  large  proportion  of 
that  which  is  able  to  be  communicated,  most  particularly 
require  that  the  expressions  should  be  borrowed  out  of  the 
language  itself;  for  language  contains  a  hidden  philosophy 
which  secretly  animates  the  words  so  far  as  they  are  formed 
by  the  strength  of  their  own  essence.  We  must  beware  of 
adopting  the  translations  of  foreign  words,  unless  the  trans- 
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lilted  expression  is  so  constitnted  that  we  should  have  been 
willing  to  form  it  ourselves,  even  if  the  foreign  model  had  not 
been  before  our  eyes.  We  must  almost  as  much  beware  of 
forming  words  which  express  too  much,  and  become  a  sort  of 
definition.  Such  words  are  frequency  haf  d,  and  still  more 
frequently  unmeaning,  that  is  to  say,  imfit  to  denote  all  the 
<Aistineftions  which  Vie  development  of  the  idea  requires. 
Finally,  it  is  very  important  to  avoid  those  words  which  are 
difficidt  to  pronounce,  and  which  generally  have  an  impleasant 
sound.  Natural  Science  frequently  places  us  in  a  position 
where  we  are  obliged,  like  the  first  man,  to  give  a  name  to 
a  thing  with  whose  existence  we  were  previously  unacquainted. 
We  are  naturally  unable  to  make  use  of  the  original  freedom 
<rf  man,  or  even  of  that  great  freedom  which  is  employed  in 
the  formation  of  systematic  names  in  Nattiral  History  and  in 
Chemistry,  but  we  must  content  ourselves  with  drawing  our 
iexpressions  from  the  means  which  our  language  presents  to 
us.  All  that  wfe  are  authorised  to  do  is,  to  employ  them  wiUi 
a  true  mental  freedom.  Before  any  one  attempts  to  form  an 
expression  for  a  scientific  idea,  he  must  first  be  complete 
master  of  the  idea,  and  see  the  thing  dearly  before  his  eyes, 
as  if  he  were  going  to  discourse  about  it  to  an  assembly  of 
his  distinguished  fellow-countrymen.  He  must  also,  so  to 
Bpeak,  search  the  language  to  discover  whether  it  already 
contains  a  word  which  is  fit  to  denote  die  idea,  or  whether 
perhaps  certain  laws  of  language,  or  only  intimations  of 
such,  may  .serve  him  as  a  guide,  llie  more  an  expressicm 
directly  and  from  the  commencement  speaks  to  the  natural 
sense  of  the  language,  we  may  according  to  rule  be  the  mote 
certain  that  we  have  hit  upon  the  right  expresdon,  and  that 
we  have  placed  our  ideas  in  connexion  with  the  rest  of 
thfe  knowledge  of  the  people.  But  we  cannot  form  such 
Words  and  expressions  with  the  rapidity  which  may  be  em- 
ployed in  the  construction  of  systematic  names,  which  are 
fiyrmed  according  to  certain  rules :  no  ;  here  every  suitable 
new  expression  is  either  a  fortunate  discovery  or  a  welcome 
invention.  These  are  collected  together  in  the  course  <^  time 
by  the  imited  efforts  of  many.  The  co-op^:at<Nrs  in  this  woik 
must  not  be  discouraged  i£  many  words  do  not  afterwards 
prove  suitable ;  they  must  learn  to  know,  that  the  less  happy 
expressions  may  in  the  course  of  time  harmlessly  pass  away; 
"but  they  are  entitled  to  expect  from  the  justice  of  theirf  ellow- 
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oitiecf&s,  thftt  the  g^d  wych  has  b^en  attttined  will  not  be 
forgotten  amidst  tl^  kfts  fortunate  e&sats.  Meetiags  Mich 
as  the  present  appear  to  tne  peculiarly  adapted  for  swik  coti- 
siderat^ns,  imd  I  ion  not  without  hope  that  we  may  accom- 
plisdi  somethkig  to  this  purpose  in  the  present  association. 

I  might  perlmps  be  so  fortunate  as  to  find  that  yon  approve 
of  all  that  I  have  said,  but  that  you  still  t-e^d  the  influence 
which  Natural  Sci^ce  enereises  upe^  languages  as  slight.  It 
is  of  no  small  importance  to  prove,  that  ti^  esct^t  of  its 
influence  is  very  ^feat  and  significant. 

Every  one  who  oont»npliri;es  the  history  of  science  will 
see  wluit  a  great  influence  it  has  already  had  upon  lam- 
guage,  although  it  at  ferst  recdved  but  slowly  and  step  by 
step  a  popular  representation,  and  although  hitherto  it  has 
tsoched  but  a  MiiaU  part  ci  the  ei^nt  to  which  it  is  destined 
in  time  to  attain.  How  meaiy  names  of  scientific  objects  which 
were  f(»inerly  only  known  to  a  few,  it  has  conveyed  to  the 
minds  of  all  educated  people,  and  how  many  oth^v  it  has  itself 
"coitstructed,  and  by  that  means  given  us  expressions  which 
mny  be  also  «mpk^ed  beyond  the  limits  of  actual  Natural 
Sdenoe!  We  mnist  also  TecoUeot  that  it  is  very  little  more 
^^tttitwoceiAtariessmce  attempts  were  seriously  made,  though 
Ikey  were  at  first  but  feeldc,  to  express  scientific  things  in  po- 
pular language,  independent  of  the  primitive  Roman  tongtte. 

When  the  great  astronomer  Kepler  in  the  year  1616  pub- 
lyied  a  Gkrman -extract  ftom  Archimedes,  1^  found  it  neces- 
Miy  to  give  Latin  translations  of  the  German  technical  terms 
then  iu  use,  in  Girder  tiiat  those  who  had  been  hitherto  accus- 
tttt&ed  to  Ihe  IjB^m  should  understand  it  easier.  Among  these 
wemeetwit^*^Kraiss,^'«-'circularislinea  f*  *•  Umbkridss,--cir- 
Wtofer^rtia  ;^  "  Bogen,--areu8 ;"  "  Winkfel,-'*iigulus ;"  and 
several  stiU  more  femiliar  words,*  which  were  certainly  not 
Jiew,  but  nofw  appeared  with  tihat  precision  whfch  nmst  pecu- 
liailr  belong  to  technical  words.  They  b««ame  much  more  ex- 
^tsively  used  as  they  were  employed  on  innumerftble  occa* 
ifons,  where  formeiiycmiy  Latin  words  were  admitted.  It  will 
be  at  once  tmderstood  how  much  the  use  of  German  words 
<eiutbled  thousands  to  gain  admittance  to  the  fundamental 
trtiths  of  mathematics,  to  whom  the  Latin  words  of  the  science 
always  remain  somewhat  strafe.     If  we  were  only  treating 

♦  I  have  borrowed  this  ctample  from  Carl  ran  Rantner's  "  Versiich 
einer  A.B.C.— Buchs  der  CrystaUkunde."     (Berlin,  1820.) 
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about  a  few  technical  words,  for  instance,  only  about  terms 
used  in  matheniatics,  it  would  not  be  a  thing  of  any  great  im- 
portance, but  we  speak  here  of  a  universal  law  for  the  com- 
munication of  science.  I  am  aware  that  those  philosophers 
who  have  not  been  engaged  in  popular  communications, 
attribute  very  little  importance  to  this  transference  of  tech- 
nical words  intt)  the  mother-tongue ;  but  the  importance  is 
sufficiently  decisive  to  those  who  have  themselves  attempted 
popular  commimication.  But  we  do  not  here  speak  of  tech- 
nical words  alone.  This  effort  to  introduce  popular  tech- 
nical words  is  only  part  of  a  comprehensive  endeavour  to 
introduce  popular  modes  of  expression  and  popular  represen- 
tations. I  do  not  here  refer  to  that  endeavour  towards  a 
universal  comprehensibility,  which  often  leads  to  a  discur- 
sive treatment  of  the  subject,  but  only  to  such  as,  with- 
out sacrificing  brevity  and  precision,  attains  its  popularity 
alone  through  the  simplicity,  the  aspect,  and  if  I  may  so 
say,  the  naturalization  of  its  expression.  Even  men  of 
great  learning  in  those  departments  where  no  communica- 
tion occurs,  and  whose  knowledge  of  languages  gives  them 
the  key  to  foreign  technical  wonis.  will  find  that  by  means 
of  that  kind  of  popular  communication  we  have  here  men- 
tioned, they  wiU  arrive  at  a  far  more  lively,  and  at  the 
same  time  a  more  direct  comprehension  of  the  subject.  It 
will  not  be  useless  to  illustrate  this  with  a  few  examples. 
It  is  sufficiently  known  what  is  meant  by  the  words  barometer 
and  thermometer ,  even  the  origin  of  these  terms  is  familiar 
to  those  who  understand  Greek,  and  to  many  more  besides. 
Nevertheless  we  frequently  hear  these  words  confounded, 
which  does  not,  however,  proceed  firom  ignorance,  but  because 
the  ideas  are  not  directly  or  sufficiently  attached  to  the  words; 
if  we  were  to  say  air-pressure-indicator,  heat-indicator,  these 
mistakes  would  cease.  Foreign  technical  words  also  frequently 
lead  to  an  artificial  representation  of  things,*  for  example, 
*'  In  order  to  judge  of  the  weather,  we  must  know  the  barome- 
trical, thermometrical,  and  hygrometrical  condition  of  the 
air,  and  therefore  we  must  make  observations  upon  the  baro- 
meter, thermometer,  and  hygrometer."  Whereas  if  we  keep 
closer  to  the  mother-tongue,  we  shall  say,  *'  In  order  to  judge 

*  I  have  not  taken  these  examples  from  any  particular  book,  hot  1 
Jbrmed  them  from  expressions  used  in  certain  German  and  Danish 
works. 
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of  the  weather  we  must  know  the  pressure  of  the  air,  and 
the  amoTint  of  heat  and  damp,  which  may  be  observed  by 
means  of  the  instruments  intended  for  that  purpose." 

But  it  may  still  be  objected  that  this  cannot  act  very 
extensively,   since  Natural  Science  is  not  an  nf&ax  of  the 
people.     I  confess  that  hitherto  it  has  been  too  little  so ; 
but  the  whole  course  of  development  of  the  human  race 
necessarily  obliges  it  to  become  so  more  and  more.     I  repeat 
what  I  already  said  at  our  first  meeting  in  Copenhagen, 
with  regard  to  this,  that  there  is  a  great  future  before 
Natural  Science.     Regarded  on  one  side  this  future  already 
reyeals  itself  in  strong  features;  namely,  that  the  incalcu- 
lable benefits  of  natural  science  impels  so  many  people  to 
work  in  accordance  with  its  dictates.     Undoubtedly  most 
people  will  do  this  without  any  knowledge  of  science,  but 
they  unconsciously  gather  fragments  of  it,  which  distribute 
many  seeds  for  reflection.     Others  will  strive  after  the  know- 
ledge which  lies  at  the  foundation  of  their  labours,  and  will 
thence  have  their  minds  directed  towards  science,  and  among 
these  some  will  also  be  induced  to  cultivate  that  knowledge 
with  a  higher  aim  in  view.     But  all  these  aids  in  its  support 
are  not  the  chief  object  here.     Our  attention  is  particularly 
turned  to  the  influence  which  science  may  possess  over  genend 
intellectual  development,  and  indeed  in  consequence  of  its 
own  nature.    Although  much  has  been  already  said  upon  this 
subject,  it  will  still  be  necessary  to  recur  to  it  for  a  long 
time  to  come.     Man  is  connected  with  nature  in  countless 
ways.    All  the  organs  of  his  understanding  are  indeed  natural 
objects,  and  subject  to  natural  laws.    Even  most  people  who 
have  no  idea  of  Natural  Science,  are  aware  of  many  results 
which  science  has  supplied  on  the  meaning  of  what  we  witness 
by  our  senses,  by  the  communications  which,  so  to  speak,  have 
been  transmitted  to  us  from  hand  to  hand;  for  instance,  that 
the  blue  vault  of  heaven  is  not  fixed,  that  the  rainbow  is  only  a 
phenomenon  of  light,  that  the  echo  is  a  reverberation  of  sound, 
and  innumerable  other  things  of  the  same  kind.  It  is  the  same 
with  our  living  bodies.     Much  knowledge  has  passed  out  of 
Natural  Science  into  daily  life,  and  frequently  indeed  in  a  very 
obscure  manner ;  the  more  our  mental  life  is  developed,  we 
shall  feel  still  further  impelled  to  obtain  a  clear  and  connected 
knowledge  concerning  it,  and  the  more  science  is  enabled  by 
its  progress  to  satisfy  such  desires,  they  will  assume  a  more 
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animated  ai&d  determined  portion ;  but  this  will  also  happen 
with  respeet  to  all  mat  relations  with  the  outer  world.  We 
are  incessantly  reoeiying  impressions  from  the  weather,  and 
we  stand  in  the  most  various  relations  to  the  climate  in 
which  we  live.  Were  we  not  so  much  accustomed  to  the 
universal  ignorance  of  the  laws  whence  these  effects  proceed, 
would  it  not  appear  absurd  ?  But  this  ignorance  begins  to 
be  dissipated  by  a  desire  for  knowledge,  which  will  continue 
to  increase  with  the  development  of  tiie  mind,  as  well  as  by 
the  advancing  aids  of  science,  through  whidi  our  questions 
may  be  answered.  The  same  may  be  applied  to  our  relations 
with  the  whole  of  nature,  with  a  few  alterations  which  may 
be  easily  imagined.  Every  step  on  earth  causes  us  to  p^- 
ceive  a  testimony  of  the  past  ages  of  the  globe.  The  cL^rer 
the  insight  we  possess  by  means  <rf  which  we  cultivate  the 
eaxih  by  agriculture,  so  much  the  more  shall  we  endeavour  to 
understand  its  condition,  and  this  will  be  the  case  in  a  still 
higher  degree  with  respect  to  the  natural  laws  of  vegetatum. 
Oi^ht  thece  not  to  come  a  time  when  every  enlightened 
lah^e»  may  ddight  in  his  knowledge  of  the  inward  struc-^ 
ture  of  the  seed,  and  the  laws  of  germiiiation,  the  laws  £w 
the  nouffiskmemt  <^  plants^  their  siWt  respiration,  &c*  ?  In 
a  supe^dfd  comprehension  o|  the  subject  it  will  be  said» 
and  not  without  an,  apparent  fouadatiyoo^  that  wh£Ub  science 
is  able  to  o(»nmu»ieate  upou  all  these  things  is  partly  toc^ 
meagre  and  partly  too  learned ;  but  they-  focget  that  we  herQ 
speak  of  a  future  time»  and  of  one  indeed  which  is  tolerably 
diatant.  It  will  readily  be  allowed  that  in  the  course  of  time 
sd/snee  will  yield  a  much  more  perfect  knowledge,  but  I  must 
add  that,  taken  as  a  whole,  its  results  will  be  also  much  more 
clearly  expressed,  according  to  the  greaJber  degree  of  inward 
perfection  which  it  has  reached.  In  the  endeavours  which 
will  be  made  ia  the  course  of  a  long  p^od  of  time  which  Hes 
before  us,  to  render  science  accessible,  many  new  ideas  m^st 
o&T  themselves,  and  alcmg  with  them  also  numerous  occasions' 
for  new  expressions.  We  must  remember  th»t  we  here  speak 
of  all  that  ean  be  comprehended  in  th/e  heaveaas  or  on  the  eartii, 
which  is  matter  of  instruction  to  mankind  in  general.  Even 
tb&  scienee  of  language  will  by  this  nayeans  m&e  a  n^w  start, 
and  iu  certain  direetions  gain  a  previously  unknown  richness, 
which  will  also  exercise  an  induenjce  in  many  other  ways^ 
With  all  this  d«velq;>ment  h&kxe  our  eyes»,  I  can  oi^y  d^vrQ 
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that,  as  true  Scandinavian  brothers,  we  may  work  together 
for  the  improveqpL^i^  of  our  northern  laq^;uag[e,  or  if  you  will, 
for  our  several  northern  languages. 

I  am  rejoiced  to  leave  undisturbed  the  thought  of  much 
that  has  been  already  done  to  remove  the  impediments  for 
such  a  future,  as  well  as  the  steps  which  we  have  already 
heguQ  to  make  in  it3  advance.  How  much  the  dark  prejn- 
diees,  which  the  mists  of  ancient  times  have  spread  over  our 
north,  and  whi^  have  been  dievished  and  nurtured  by  av^- 
siott  and  hostility  between  neighbouring  countries,  have  now 
yanished  before  the  light  of  knowledge,  which  we  may  hope 
will  never  be  again  obscured.  Our  Naturalist  Associations 
stood  in  the  £[^reniost  rank  among  the  greatest  of  those  pub^ 
lie  demonstrations,  but  they  were  by  no  means  the  only  ones. 
We  have  seen  youth  with  generous  enthusiasm  wander  from 
one  kingdom  to  the  other,  only  to  form  acquaintance,  friend- 
ship, and  brotherhood.  It  is  delightful  to  observe  so  many 
pilgrimages  for  the  sake  of  enlightenment  and  love,  however 
small  they  are  in  proportion  to  the  events  of  the  world,  in 
which  the  large  mass  of  the  people  step  forward.  It  may  be 
a  great  satis^tion  to  us  all,  to  see  the  North  governed  hy 
two  enlightened  and  highly-cultivated  sovereigns,  who  pro- 
mote this  Scandinavian  endeavour  towards  intellectual  im- 
provement. This  feeling  receives  a  still  greater  life  and 
str^gth  by  the  presence  at  this  our  openinff  Meeting  of  the 
nnUe  king  of  thQ  country^  who,,  if  his  essuted  position  did 
n»t  call  Um  to  other  duties,  would  be  a  distinguished  par^ 
tioipator  in  oi;r  labours,  and  who  has  besides  in  many  ways 
flavoured  our  undertaking  with  his  enlightened  benevolence, 
I  aw  Qonvinced  I  speak  in  the  name  of  all  when  I  here  oflfer 
Um  our  earnest  and  respectful  thanks. 

Therefore,  with  the  most  joyful  anticipations,  I  open  this 
oiur  fifth  Scandipavian  Naturalist  Associaliom 
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The  two  following  addresses  are  not  indeed  of  a  scientific  nature,  bat 
they  spring  from  a  scientific  contemplation  of  the  world,  in  which 
religion  and  morality  are  both  includ^.  No  new  religion  or  code  of 
morals  is  to  be  derived  from  them,  but  they  bear  the  stamp  of  the  spirit 
in  which  they  were  written.  One  of  the  most  enlightened  and  reflecting 
naturalists  of  the  North  thus  comprehended  them,  after  reading  the  first 
of  the  two  addresses  which  are  now  communicated.  We  only  insert 
these  works  in  the  present  collection,  with  the  desire  to  prove  more  and 
more  how  the  comprehension  of  the  highest  aim  of  the  human  mind, 
which  proceeds  from  a  scientific  view  of  the  world,  not  only  accords  with 
the  convictions  which  we  all  possess  in  common,  but  may  also  contribate 
to  throw  greater  light  upon  iJie  subject. 


I.—- 7%e  relation  between  the  Young  and  Oldj  with  especial 
reference  to  Young  Men  on  their  first  entrance  into  the 
World,  A  Speech  delivered  on  the  Anniversary  of  the 
Society  ''for  Posterity ;'  the  4th  March,  1844. 

I  HAVE  been  much  gratified  by  the  honourable  invitation 
"which  I  have  received,  to  address  this  highly  respected  circle 
on  the  present  occasion.  I  consider  it  a  sununons  to  speak 
at  the  meeting  of  a  society  whose  foimdation  originated  in 
disinterested  love  to  our  fellow  creatures  and  our  country, 
and  which  owes  its  steady  support  to  a  social  spirit  which 
did  not  expire  with  the  founder,  or  with  the  first  Mends  of 
the  institution,  and  whose  present  condition  is  not  less  pros- 
perous and  hopeful  than  in  the  period  of  its  vigorous  youth. 
Its  greatest  achievement,  the  schools  whence  so  many  active 
and  in  part  highly  meritorious  men  have  proceeded,  continue  to 
labour  for  youth,  with  imdiminished,  we  may  indeed  say  with 
increasing  effect,  and  thence  to  sow  seeds  which  will  germi- 
nate tmd  branch  out  into  an  unseen  future.  We  ought  neyer 
to  lose  an  opportunity  of  bestowing  j)raise  on  &e  silent 
conquests  wmch  are  made  in  the  service  of  mankind,  by 
sowing  the  seed  of  knowledge,  and  by  the  encouragement  of 
intellectual  improvement ;  as  Ihese  are  outshone  in  the  daily 
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eourse  of  things,  by  the  glare  surrounding  many  otlier  under- 
takings which  are  often  far  less  beneficial. 

In  connection  with  these  sentiments,  I  am  naturally  desi- 
roos  that,  by  my  present  address,  I  may  be  able  to  contribute 
ray  small  portion  to  the  object  of  the  society.  I  have  there- 
fore chosen  a  subject  for  my  discourse  to  which  I  have 
been  long  attached.  It  has  grieved  me  much  latterly  to 
observe  how  frequently  the  relative  position  of  the  yoimg  and 
old  has  been  comprehended  with  opposite  prejudice,  which, 
not  permitting  the  conciliating  truth  to  be  constantly  and 
openly  displayed,  has  therefore  prevented  it  from  being 
developed  as  strongly  as  it  ought  to  be,  though  it  has 
often  silently  assei-ted  its  practical  validity.  I  have  viewed 
this  relative  position  with  the  same  eye  as  the  natural  philo- 
sopher views  nature.  He  first  endeavour?  to  discover  the 
law  by  which  all  things  are  governed,  and  afterwards  more 
readily  distinguishes  the  meaning  of  each  individual  law. 
In  the  same  manner,  we  are  able  in  our  investigations  to  turn 
our  attention  to  the  law  of  existence,  by  which  the  life  and 
action  of  the  rational  being  is  governed,  and  by  that  means 
we  most  clearly  perceive  the  rights  of  each  individual 
portion. 

The  extent  of  the  subject,  the  narrow  limits  of  a  speech, 
and  even  the  purpose  of  the  present  meeting,  must  determine 
me  to  confine  my  task  to  the  relation  which  exists  between 
those  of  our  own  sex,  and  especially  between  those  who 
belong  to  an  earlier,  and  those  of  a  more  advanced  stage  of 
life. 

I  request  the  patience  of  my  fellow-citizens,  and  the  atten- 
tion of  my  young  friends ;  for  even  if  I  bring  forward  many 
things  which  are  not  specially  intended  to  apply  to  them, 
we  shall  yet  mention  some  which  are  nearly  connected  with 
their  own  welfare ;  and  with  reference  to  those  of  a  riper 
age,  I  hope  that  the  chief  substance  of  my  address  may  be 
sofficiently  clear  to  them. 

There  have  been  many  wise  proverbs  and  maxims  on  the 
rdation  between^  the  young  and  old,  which  have  been  for  the 
most  part  known  since  the  most  ancient  times,  and  which 
circulate  from  mouth  to  mouth,  without  however,  exercising 
ti  proper  influence  on  human  life ;  indeed,  the  full  truth  of 
their  meaning  is  only  first  clearly  understood  when  the 
pn^r  time  for  their  application  is  past.  A  thorough  exami- 
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nation  of  this  remark,  whose  influence  extends  (at  beyond 
the  range  of  thought  within  which  we  will  at  presaat 
keep,  would  lead  me  beyond  the  limits  of  my  address ;  I  can 
here  only  call  attention  to  the  fact,  that  those  proverbs  are 
usually  proffered  in  the  form  alone  of  experiences.  This 
contributes  much  to  weaken  their  effect.  They  have  not 
actually  been  experienced,  and  therefore  fail  in  the  sensibly 
restraining  power  which  they  otherwise  possess.  To  those 
who  have  not  themselves  mentally  comprehended  and  exa- 
mined the  expeiiences  from  which  these  maxims  are  taka^ 
they  exist  as  empty  abstracticms,  and  are  treated  with  indif- 
ference as  trivialities.  Added  to  this,  those  who  have  ap- 
pealed to  these  maxims  have  been  frequently  led  to  ilieir 
adoption,  merely  by  an  indistinct  variety  of  impressiona,  so 
that  they  are  not  aware  of  the  true  meaning  of  the  proierb 
that  is  cited,  and  consequently  cannot  proper^  apply  it.  AH 
these  misapprehensions  may  be  of  course  remedied,  if  the 
matter  is  placed  in  the  light  of  reason.  Thk  may  be  done, 
and  has  happened  in  various  ways ;  but  I  have  selected  oac 
method  which,  as  far  as  I  know,  has  not  hitherto  been  tried, 
and  which  seems  to  me  citable  of  placing  my  object  in  the 
most  intimate  connection  with  life  itself. 

In  all  that  occurs,  for  which  we  can  trace  a  ^i^:al  pur- 
pose and  a  rule,  we  say,  in  other  words,  that  it  obeys  a  law. 
That  an  unsupported  body  fidls,  that  the  seasons  continually 
succeed  one  another  in  the  same  order,  that  our  blood  is  ia 
constant  circulati(m,  are  all  examples  of  such  laws ;  which 
have  besides  been   better  developed   and   determined,  by 
Natural  Science.     But  the  same  fixed  laws  prevail,  not  alone 
in  mere  material  nature,  but  also  whevevsr  the  i^intual  is 
expressed,  although  they  are  often  concealed,  because  the 
effects  which  take  place  in  conformity  to  very  different  laws. 
here  cross  each  other  fax  more  frequently  dian  in  material 
nature;   but  it  is  easy  to  find  a  considerate  number  of 
examples  even  here,  which  in  spite  oi  those  causes  are  8«£- 
cientty  evident;  for  instanoe,  that  light  rejoices,  that  darkness 
terrifies,  that  uniformity  fiuignes,  that  arrogance  excites  eae- 
mies.     Further,  the  whole  of  existence,  and  not  merely  por- 
tions of  it,  is  goTcmed  by  laws,  and  these  again  are  not  a  mate 
collection  of  laws,  Init  one  whole,  in  which  one  part  cannot 
be  considered  without  the  other.     They  are,  finally,  not  to  he 
considered  as  the  work  of  a  blind  irrational  necessity,  which 
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i^  in  itself  a  chimera,  bnt  they  constitute  one  whole  all- 
eB^Rracing  and  penetrating  dominion  of  Reason,  in  which  errai 
the  i^use  (that  is,  the  unreasonable  employment)  of  freedom, 
waj  awaken  powers  which  cause  Uie  efiects  of  evil  to  serre 
Hie  ends  of  Reason. 

Viewed  in  this  light,  those  things  which  seemed  to  be  only 
connected  with  the  material  world,  receiye  a  spiritual  sig- 
nification, and  those  precepts  which  appeared  arbitrary  b^ 
a  stamp  of  reason,  without  which  they  would  be  viewed  with 
didike  by  the  free  spirit.  In  order  to  comprehend  the 
napressioQ  thus  made,  we  must  retain  a  liyely  and  active 
contemplation  of  it  in  our  minds.  The  mere  recognition  of  it 
isnsei^. 

Let  us  now  turn  our  consideration  to  the  different  ages  of 
man.  Each  is  designed  to  make  a  peculiar  progress  in  the 
development  of  the  being  which  it  embraces ;  but,  at  the 
same  time,  it  exercises  a  very  important  influence  <m  those 
bemgs  which  are  in  other  stages  of  life. 

We  aU  know  that  the  child  is  not  merely  appointed  to 
F^ikce  the  loss  whidi  death  occasions  in  the  numbers  of 
mankind,  or  to  increase  those  numbers,  bat  that  it  is  also 
destined  to  take  part  in  the  advancmg  development  of  the 
hansm  race.  I  may  pass  very  briefly  over  such  well-known 
things ;  I  might  indeeid  omit  them  entirely,  if  I  did  not  wish 
this  very  hour  to  recall  tiiem  vividly  to  our  contempladon. 
We  rinmld  be  astonished  at  the  rapid  development  of  the  duld^ 
both  physically  and  mentally,  if  halMt  had  not  familiarised  ns 
to  it.  But  yet  this  does  not  prevent  the  liveliest  interest 
being  awakened  in  ^ose  who  daily  watch  the  diild.  It  has 
been  often,  and  truly,  remarked,  that  at  tile  earliest  age, 
it  l^uma  proportionately  more  than  in  any  period  of  equal 
dnmtioii  in  after-life ;  and  even  at  a  more  advanced  period 
of  eliiklfaaod  great  progress  is  made,  if  proper  nourishment 
is  a&rded  to  the  mind.  Aetual  childhood,  which  naturaMy 
does  nei  kMt  equally  long  with  all  childreDy  has  cleaiiy  its 
cmpi  peculiar  method  and  mode  of  development,  only  to  a 
certam  degree  dissimilar  in  aM.  If  anything  is  neglected  at 
this  period,  it  is  more  difficult  to  be  retrieved  than  it  wocdd 
have  been  to  aeqniee  it  at  the  prop«  time ;  and  if  the  natoral 
measore  of  capacity  is  overstepped  in  any  one  direction— for 
bmtmtute,  if  the  child  is  given  too  much  instruction — ^the  true 
and  healthy  equilibrium  is  often  lost  during  the  whole  of  life. 

q2 
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Childhood,  thus,  has  its  peculiar  scheme  of  development, 
which  can  neither  be  perfectly  replaced  at  another  period  of 
life,  nor  can  it  be  usefully  anticipated.  It  is  true  that  the 
extent  within  which  all  this  holds  good  is  limited,  and  that 
we  may  sometimes  successfully  recover  what  at  an  earlier 
period  was  neglected.  But  this  does  not  prevent  ns  from 
recognising  the  natural  law,  although  an  exception  may 
indeed  be  made  for  those  endowed  with  imusual  powers  of 
mind. 

We  might  be  easily  led  to  think  that  the  child  only  lives  for 
its  own  development ;  but  we  need  only  consider  the  matter 
somewhat  more  closely,  to  discover  that,  unconsciously,  it 
bestows  much,  while  apparently  it  only  receives.  Every  one 
knows  that  the  pleasure  which  men  derive  from  children,  is 
not  confined  to  the  parents,  but  is  shared  by  all  around.  This 
pleasure  embraces  elevating  impressions,  which,  though  they 
are  seldom  accounted  for,  are  nevertheless  received.  The 
picture  of  innocence  which  we  behold  in  the  child,  is  not 
without  its  influence  on  us.  The  feeling  of  a  disposition 
and  an  inclination  to  kindly  actions,  which  is  awakened  with^ 
in  us  by  the  sight  of  a  child,  and  which  is  connected  with  a 
sensation  of  power,  though  apart  from  pride  and  haughtiness ; 
the  feeling  of  love  which  is  thence  aroused  within  us;  all 
this  is  not  lost  on  ourselves,  though  we  do  not  express  it  in 
books.  The  parents,  silently  and  unnoticed,  become  teachers, 
in  endeavouring  to  assist  the  child  in  its  powers  of  compre- 
hension and  tMrst  for  knowledge;  and  thoughts  previously 
slumbering  are  frequently  roused  within  them.  As  the 
child  advances,  new  tasks  are  imposed  on  the  grown-up  man» 
which  are  not  without  their  use  to  him ;  for  he  must  indeed 
be  more  attentive  to  his  own  improvement,  if  he  does  not 
wish  to  be  inwardly  ashamed  of  himself  before  the  child. 
But  this  shame  does  not  arise  from  vanity,— it  is  not  produced 
by  the  child ;  it  is  allied  to  that  modesty  which  we  cou^ 
imagine  a  man  would  feel,  were  he  conscious  that  an  aagel 
stood  beside  him. 

So  closely  is  the  life  of  the  child  connected  with  the 
development  of  the  grown-up  man.  And  yet  all  that  I  have 
been  able  to  say  upon  this  subject  is  far  from  exhausting  it 

I  cannot,  however,  quit  the  youthful  period  in  the  Sfe  of 
man  without  mentioning  that  the  love  which  springs  from  the 
reciprocal  influence  between  the  child  and  those  of  a  riper  age 


OP   THE   SCHOOL   IN   LIFE.  229 

snnrGonding  it,  is  itself  a  law  of  existence,  whose  connection 
with  the  nature  of  things  we  have  now  partly  beheld,  and 
which  exercises  a  wide  and  comprehensiye  iniiaence  on  the 
Hfe  of  society  in  general.  It  need  scarcely  be  mentioned, 
that  all  this  exists  even  in  greater  force  in  the  love  between 
parents  and  children.  We  now  pass  from  the  period  of 
actual  childhood,  to  that  which  exists  between  it  and  youthful 
manhood. 

There  is,  of  course,  here  also,  a  certain  education  best 
adapted  to  this  stage  of  life.     I  may  be  very  brief  on  this 
point.     It  is  that  kind  of  education  which  is  afforded  by  the 
best  schools,  and  which  is  chiefly  determined  by  the  nature 
of  the  tiling,  to  which  also  must  be  added  the  stage  of 
development  of  that   particular  time;   but  we  must  also 
acknowledge  that    the   condition  of  our  schools  may  still 
deviate  much  from  what  they  ought  to  be  if  they  followed 
the  path  of  nature;  which  deviations  either  may  and  must 
be  removed  at  no  short  distance  of  time,  or  at  any  rate 
must  be  cleared  away  at  a  somewhat  further  stage  of  de- 
velopment.    Nevertheless,  when  the  youth  begins  to  look 
beyond  the  limits  of  the  school,  he  feels  an  ardent  desire 
to  be  able  to  step  at  once  into  the  rank  of  young  men  of  a 
riper  age,  and  in  order  that  he  may  share  their  freedom, 
he  gladly  chooses  their  labours.     This  desire  may  sometimes 
proceed  from  a  good  motive,  but  it  is  often  merely  an  un- 
seasonable wish  to  free  himself  from  a  useful  restraint,  and 
it  is  then  to  be  lamented  if  the  parents  or  guardians  yield 
to  it    My  situation  in  Hfe  has  given  me  an  opportunity  to 
gather  experiences  with  regard  to  this,  which  are  in  perfect 
accordance  with  what  we  have  already  learned  from  the  reflec- 
tion and  experience  of  many  centuries ;  for  instance,  that  at  a 
certain  age  the  bodily  labour  which  a  young  man  is  usually 
subject  to,  cannot  be  imdertaken  beneflcially,  but  that  it 
rather  injures  the  health,  and  along  with  it  the  physical 
development ;  and  this  is  also  the  case  with  mental  labour. 
The  studies  which  are  assigned  to  the  youth  at  the  age  when 
he  leaves  the  more  advanced  schools,  do  not  merely  require 
preparation,  but  also  a  certain  maturity  of  the  powers  of  the 
mind,  without  which  the  more  independent  manner  of  study- 
ing does  not  lead  to  the  object  in  view.     Many  young  men 
who  can  make  considerable  progress  in  various  and  difficult 
sciences,  by  the  aid  of  the  daily  assistance  which  the  schools 
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afford,  will  advance  but  lamely  and  insecurely  in  the  Tery 
same  branches,  if  tbey  study  under  those  conditions  which  aze 
offered  by  the  university. 

In  our  consideration  of  the  reciprocal  influence  between  the 
boy  and  the  adult,  we  will  for  ihe  sake  of  brevity  especially 
notice  the  relation  between  father  and  son.  The  former 
has  to  overcome  fresh  difficulties  during  the  transition  of  the 
child  to  the  age  of  boyhood ;  but  he  at  the  same  time  enten 
on  a  new  and  higher  sphere  of  action.  Along  with  the 
understanding  of  the  boy  a  force  of  will  is  developed  whidi 
may  lead  to  evil  or  to  good ;  he  must  be  guided,  even  some- 
times compelled,  to  sjibmit  to  reason,  but  yet  in  such  a  manner 
that  the  elasticity  of  his  mind  be  not  weakened.  The  amiable 
feelings  on  whi(^  severity  is  founded,  are  often  imperceptiUe 
to  the  son  who  submits  with  inward  dislike  to  the  paternal 
power.  The  instruction  which  the  son  must  now  reoeife 
IS  more  varied  and  of  a  superior  order.  Even  if  the  fEUher  ii 
able  to  commit  part  <^  his  anxiety  to  a  school,  there  still 
remains  no  small  iH:(^>ortion  of  guardianship  and  responsi- 
bility in  his  own  hands.  But  the  father  is  not  alone  led 
to  reflection  and  anxiety  by  affection  for  his  son;  much 
self-denial  and  many  powerful  exertions  are  also  required  of 
him.  By  this  means  his  mind  rises  to  a  higher  degree  oi 
maturity,  and  the  dignity  of  a  parent  becomes  to  him  more 
than  an  empty  name. 

He  is  thus  self-rewarded.  But  how  inflnitdy  more  the 
son  himself  gains  by  this  conduct,  without  especiidly  notieing 
the  affection  whence  it  proceeds.  It  is  a  beneficial  thing  f(Hr 
him  if  he  recognises  it  at  the  proper  time. 

The  relation  between  the  tutor  and  the  pupil  is  allied  to 
the  relation  between  father  and  son.  If  the  teacher  is  not  a 
mere  hireling,  he  will  be  inspired  both  with  a  love  for  his  pro- 
fession, as  wedl  as  for  him  whom  he  'instructs,  and  thus  he 
will  entertain  only  fatherly  feelings  to  his  pupil;  on  the 
other  hand,  a  child-like  love  will  be  developed  in  the  youth, 
which  will  be  the  more  vividly  excited,  the  more  he  is  a  tnie 
disciple  of  his  teacher. 

In  order  not  to  render  my  address  too  extensive,  I  have 
been  forced  to  confine  it  within  such  narrow  limits  that 
maternal  love  could  find  no  place.  I  have  thus  omitted  a 
great  deal  that  would  have  promoted  the  end  I  have  in  view; 
but  my  young  auditors  will  nowhere  find  it  so  easy  to  su|^y 
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the  gap  as  here,  where  the  oonst^it  recurrence  of  maternal 
love  and  care,  in  the  numerous  benefits  which  are  obvious 
eren  at  the  moment  of  acceptance,  will  always  be  vividly 
cemesQ^ered  by  the  young;  whereas  the  father,  more  ire- 
qmeoitly  restraining,  commanding,  and  chastening,  is  in  fact 
ccNEnpelled  to  express  himself  in  actions  where  the  kindly  feel- 
ings which  prompted  them  lie  more  deeply  concealed.  Yet 
the  force  and  the  determination  of  the  father  sometimes  make 
a  greater  impresoon  on  the  son.  This  is  not  a  bad  sign; 
hut  let  him  at  the  same  time  remember  the  gratitude  and 
reverence  which  he  owes  to  the  infinite  love  and  care  of  the 
mother's  heart. 

We  now  turn  our  attention  to  the  period  of  youth.  Its 
earlier  portion  commences  in  the  more  advanced  schools,  and 
therefore  has  already  been  considered ;  but  the  independent 
life  of  a  young  man  after  he  has  quitted  school,  which  I  call 
in  a  noLore  limited  sense  the  period  of  youth,  has  a  new 
signification.  There  generally  Hes  between  school  and  this 
young  man's  life  a  period  <^  study  for  those  who  do  not 
comf^ete  all  the  instruction  offered  by  the  more  advanced 
schools,  which  in  spite  of  important  differences,  is  a  kind  of 
protracted  school.  Of  this,  however,  I  do  not  mean  to  treat 
here.  The  period  of  youth  which  we  are  now  considering 
has  naturally  its  determined  limits.  It  ought  freely  to  de- 
velop the.  character  till  it  has  reached  the  maturity  of  man- 
hood. The  physical  powers,  the  faculty  of  the  judgment,  the 
experience  of  ^e  world,  here  make  giant  strides,  if  a  proper 
regulation  is  maintained.  Next  follows  the  slower  develop- 
ment of  manhood.  The  bloom  of  youth  and  the  maturity  of 
manhood  are  similes  which  have  been  often  used,  and  they 
really  accord  with  nature ;  we  must  not,  however,  forget  that 
h^e,  also,  the  limits  are  not  sharply  defined,  but  that  they 
admit  of  various  transitions. 

In  other  words,  youth  is  the  nearest  preparation  for  that 
period  a£  life  which  is  the  longest  in  duration,  and  which  at 
the  same  time  influences  most  deeply  the  condition  of  human 
society.  The  self-development  which  the  youth  has  to  ac- 
complish at  that  ckge  is  already  pointed  out  for  him  by 
human  society,  in  accordance  with  that  which  is  prompted  by 
reflection  and  experience,  although  in  every  century  it  naturally 
receives  farther  improvement.  There  also  exists  at  this  age 
,a  strong,  natural,  onward-striving,  which  often  d^enerates 
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into  a  desire  to  meddle  with  that  which  bdongs  to  the 
succeeding  stage  of  life,  and  a  wish  to  exerdse  an  important 
influence  on  society  or  science ;  but,  if  we  make  some  excep- 
tions  in  favour  of  a  few  extraordinary  men,  this  is  opposed 
to  the  nature  of  things,  and  therefore  brings  along  with  it  its 
own  punishment.  Many  of  my  youi^  auditors  are  now  ap- 
proadiing  the  age  of  which  we  are  at  present  treating.  Eesist 
the  insidious  seductions  which  would  tempt  you  to  sacrifice 
your  youth  to  the  occupations  of  manhood!  You  thence 
overleap  a  period  of  life  rich  in  joys,  and  still  richer  in 
seeds  for  a  more  important  future.  Be  persuaded  that  he 
only  who  has  been  a  genuine  youth,  in  the  actual  sense 
of  the  word,  will  afterw^ds  become  a  genuine,  many-sided, 
and  well-cultiyated  man,  and  at  the  conclusion  of  his  path 
be  a  truly  wise  old  man.  But  I  do  not  wish  that  yoa 
should  accept  this  from  my  words  alone ;  I  challenge  yoa  to 
inquire  with  me  into  the  case  itself,  and  to  examine  whether 
I  represent  it  to  you  in  a  false  light.  The  law  of  existence, 
towards  which  I  would  direct  your  attention,  rests  on  what  we 
have  already  said.  Every  period  of  life  has  its  essential  sig- 
nification in  the  life  of  man ;  something  peculiar  happens  in 
each  to  further  the  development  of  mankmd,  and  that  which 
is  contributed  by  one  age  cannot  be  perfectly  supplied  by  any 
other.  Hence  he  who  admits  the  justice  of  this  law,  believes 
at  once  in  a  regulated  order  in  life.  But  a  truth  is  not  always 
accepted  with  that  vivid  appropriation  which  determines  our 
actions.  This  only  happens  when  the  thought  coincides  with 
the  mental  perception.  I  therefore  invite  you  to  take  part  with 
me  in  an  ideal  experiment.  Let  us  imagine  a  young  man, 
in  the  transition  between  school  and  the  independent  period  of 
youth,  in  such  a  position  that  he  feels  himself  c^ed  upon  to  sup- 
port an  otherwise  helpless  family-— for  instance,  youi^  orphan 
brothers  and  sisters;  let  us  also  suppose  that  he  possesses 
sufficient  abilities  to  acquire  all  that  is  necessary  for  himself, 
and  the  proper  consideration  to  procure  superintendence, 
education,  and  instruction  for  these  brothers  and  sisters. 
Will  he  then  have  an  opportunity  to  improve  himself  in  the 
same  way  as  other  young  men  who  have  no  such  duties  to 
perform  ?  He  certainly  will  not  stand  still  during  this  period  : 
m  a  very  short  time  he  will  reach  the  maturity  of  manhood, 
and  he  will  find  a  great  reward  in  the  affectionate  gratitude 
of  his  brothers  and  sisters,  in  the  respect  of  his  fellow-citizens, 
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and  above  all,  in  the  testiiiiony  of  his  own  conscience.  Who 
would  estimate  these  rewards  lightly?  They  may  balance 
the  loss,  they  may  even  far  outweigh  it ;  but  there  has  been 
a  loss  and  a  severe  one.  I  will  not  speak  of  the  obstacles 
which  the  youth  may  have  to  overcome  in  order  to  attain  a 
certain  degree  of  success.  I  will  even  suppose  that  some  turn 
of  fortune  fuUy  repaired  this  want;  he  will  still  lose  the  pecu- 
liar development  which  always  accompanies  youth.  Cheerful 
and  free  from  care,  the  period  of  youth,  if  not  abused,  develops 
an  inward  health  and  strength  which  does  not  flourish  in  im- 
&YOurable  conditions.  The  youth  in  ordinary  circumstances 
Tastly  enlarges  his  store  of  Imowledge,  and,  what  is  of  still 
more  importance,  he  forms  his  world  of  thought  with  an 
independence  which,  at  an  earlier  period,  during  the  inmiatu- 
rity  of  his  &culties,  was  denied  to  him,  and  which  in  man- 
hood he  never  again  possesses  in  such  fireedom,  even  should 
he  be  in  possession  of  an  independent  fortune ;  for  at  a 
certain  point  in  the  development  of  his  &culties,  he  makes 
other  demands  on  himself,  and  enters  into  greater  intercourse 
with  the  world,  so  that  he  must  learn  and  practise  totally 
different  things.  If  such  a  one,  contrasted  with  him  who  too 
early  becomes  a  man,  were  only  to  have  a  moderate  degree  of 
the  manly  faculties  developed,  he  may  probably,  imless  com- 
pelled by  external  circumstances,  remain  longer  a  youth; 
but  this  IS  far  from  being  an  advantage,  and  is  only  a  want  of 
participation  in  a  higher  stage  of  development.  The  imagi- 
nation and  the  world  of  thought  in  the  youth  are  gradually 
developed  beyond  the  healthy  barriers  within  which  inter- 
course with  the  world  would  confine  them ;  he  acquires  an 
over-refinement  in  certain  thoughts  and  feelings— a  certain 
false  and  hollow  cidtivation  which  is  neither  adapted  to  youth 
or  manhood,  nor  indeed  to  any  age.  In  every  highly-cultivated 
period  of  time  there  is  a  tendency  towards  this  perversion; 
and  the  present  is  far  from  being  exempt  firom  it. 

I  dwelt  above,  for  some  time,  on  the  loss  which  the  young- 
man  sustains  who  nobly  sacrifices  his  youth  at  the  command 
of  duty.  We  all  felt  that  he  also  received  a  great  compensa- 
tion for  a  great  loss  ;  but,  on  the  other  hand,  imagine  a  youth 
who,  with  thoughtless  confidence  in  his  own  talents,  was  de- 
arous  to  interfere  with  the  management  of  the  state.  What 
compensation  does  he  receive  for  having  overleapt  the  most 
important  age  of  preparation  ?    He  must  not  allow  himself  to 
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be  misled,  by  a  deceptive  imaginadcm,  to  suppose  that  tiie 
power  of  doing  something  great  for  mankind  is  immediately 
within  his  grasp.  It  is  unnecessary  to  overieap  the  shoit 
period  of  youth.  While  he  is  making  his  preparation,  the 
world  does  not  pass  so  rapidly  that  he  will  lose  the  oppor- 
tunity of  performing  a  great  action,  if  he  has  the  requisite 
ability.  To  be  perfectly  free,  the  young  man  must  revel  in  the 
great  kingdom  of  thought  and  imagination;  there  is  a  strugg^le 
there,  in  which,  if  he  falls,  it  is  easy  for  him  to  rise  again; 
there  is  freedom  of  utterance  there,  which  draws  after  it  no 
irreparable  consequences  on  society,  and  therefore  imposes 
neither  that  inward  nor  outward  responsibility  which  di^orbs 
the  soul  and  enfeebles  its  cheerful  elasticity.  It  is  with 
pleasure  that  I  recur  to  that  ha^y  existence,  when  I  lived 
in  this  onward- striving  contest,  where  each  day  overcame 
a  new  difficulty,  gained  a  new  truth,  or  banished  a  pre- 
vious error,  lliat  I  had  not  yet  entered  into  the  business 
of  the  state,  threw  no  cloud  over  this  world  of  light.  It 
did  not  occur  to  me  to  doubt  that  an  efficient  culdvatioa 
of  my  faculties  would  certainly  afterwards  obtain  for  me  a 
suitable  place  in  society.  The  history  of  my  youth  is  not 
essentially  different  from  that  of  many  others  who  have  had 
the  h^)piness  not  to  deviate  from,  the  path  aj^inted  to  them 
by  nature.  I  merely  relate  my  own  experience  because  it  is 
mine,  and  on  that  account  is  the  most  visibly  certain  to 
myself;  but  I  know  that  you  may  see  it  confirmed  by  many 
ouier  examj^s. 

However,  you  scarcely  require  them ;  for  each  of  you  who 
already  look  beyond  the  barriers  of  the  school,  will  find  that 
nature  and  truth  testiiy  to  this  within  yourselves. 

We  must  turn  towards  the  reciprocal  influence  which  exists 
between  the  youth  and  his  parents.  If  the  £ather  has  not 
lost  the  confidence  of  his  son,  and  if  the  son  has  no  secrets 
to  hide  from  his  father,  a  friendship  is  developed  between 
them,  which  improves  and  elevates  both  parties.  Of  course, 
this  must  not  happen  witii  the  sacrifice  of  character  on  either 
side  ;  but  rather  with  the  resignation  of  (me-sided  inclinations. 
If  the  proper  rdation  is  observed,  the  father  is  enabled, 
through  the  son,  to  regard  the  younger  portion  of  the  world 
with  increased  sympathy;  and,  on  the  other  hand, the  son,  by 
the  aid  of  the  &ther  on  one  side,  obtains  a  view  into  the  worla 
of  action,  in  which  he  himself  is  one  day  to  be  a  useful 
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a>-oper«tor,  and  on  the  other  obtains  a  retrospective  view  of 
tke  life  of  young  men  in  past  days,  which  must  enhirge  his 
{present  contemj^tion  of  the  world.  Confidential  intimacy 
iacreases  with  age.  The  son  himself  becomes  a  man  and  a 
Mtier;  and  his  childrai  again  throw  the  light  of  another  dawn 
OB  the  evening  of  the  old  man*s  life. 

In  accordance  with  this,  we  shall  gladly  confess  that  all 
true,  kindly  intercourse  between  the  old  and  young,  exercises 
aa  deratiBg  influence  <m  both  sides ;  £or  it  adorns  life,  and 
OQwateracts  the  wearying  one-sidedness  which  so*  entirely 
eihaasts  the  life  of  youth. 

Do  not  misunderstand  me,  and  imagine  that  I  would  do 
swiy  with  the  natural  divisions  of  life.  No,  the  old  proverb 
that  like  should  sort  with  like,  is  an  actual  law  of  life.  It  is 
mfimr  the  complete  separation  which  I  coademn,  in  conse- 
^pienee  of  which,  as  we  often  see,  young  men  avoid  scientific 
eommunicatioBS  vrkh  their  elders,  and  these,  in  a  similar 
mauier,  shnn  all  social  intercourse  with  the  yoang.  This 
dirisi<m  is  injurious,  and  is  opposed  to  the  true  nature  of 
things,  which  requires  a  kindly  affectionate  co-operation ;  for 
SQdi  is  the  rational  law  of  life  in  respect  to  this  relative 
position.  This,  howev^,  does  not  apply  to  an  unconscious 
nstare,  but  we  ourselves  are  directed  to  practise  and  to  main- 
tain it  with  independence.  Ihere  exist  vrithin  us  Acuities  and 
powers,  which  are  designed  to  obey  this  independent  Reason, 
whu^  however,  we  often  exercise  virithout  ks  guidance,  and 
tkus  disturb  the  harmony  of  Reason.  How  can  I  name  all 
the  indinations  and  passions  which  must  here  be  guided 
and  led  in  the  right  direction  ?  Let  me  only  mention  one, 
which  is  connected  with  many  others — our  necessary  inclina- 
tion to  maintain  our  ind^exidence.  How  often  does  this 
not  degenerate  into  an  nnjustifiaUe  mortification  at  seeing 
the  same  impulse  in  anotiier  !  How  often  has  either  the 
&tber'8  lov<e  of  ruling,  or  the  son's  pride,  caused  two  hearts 
to  be  estranged  vtrhich  ought  to  have  been  most  intimately 
attadied  to  one  another!  Still  the  requisite  condition  a£ 
Reason  conspicuously  prepcmderates ;  partly  because  we  are 
^^easoaable  beings,  tiiough  often  very  limited  ones,  partly 

because  all  existence  is    an   infinite  reasonable   whole  in 

wMch  the  unreascmable  destructively  works  against  itself. 

A  perfect  and  pure  existence  of  Reason  is  an  Ideal,  which . 

never  can  be  attained  on  earth ;  but  let  any  one  regard  what 


236  OF  THE  SCHOOL  IK  XIFE. 

most  immediately  surrounds  him,  and  he  must  be  Tery  unfor- 
tunate, or  have  a  very  indistinct  visicm,  if  he  does  not  dis« 
cover  in  this  reality,  poor  though  it  be  compared  to  the 
Ideal,  a  large  sum  of  kindness,  co-operation,  and  mutual 
assistance,  by  which  one  age  is  bound  to  the  other.  He 
will  then  see,  that  if  he  contributes  to  the  dominion  of  the 
law  of  Keason,  he  attaches  himself  to  that  which  forms  the 
truth  of  Existence. 

While  I  continue  to  turn  towards  that  class  of  my  young 
auditors  who  in  a  short  period  are  going  to  make  their  entrance 
into  the  world,  I  must  yet,  before  I  conclude,  draw  your  atten- 
tion to  the  manner  in  which  the  elder  portion  of  the  world  must 
be  judged  with  regard  to  their  activity  in  science,  society,  and 
amidst  mankind.  There  are  many  who,  from  a  praiseworthy 
zeal  for  the  progress  of  human  society,  desire  a  more  rapid 
fulfilment  of  thmgs  than  is  really  possible.  They  expect  all 
from  the  fire  of.  youth.  It  is  said,  the  improvement  of  the 
world  should  be^  with  youth.  This  saying  is  self-evident,  * 
if  we  understand  by  it  that  a  great  portion  of  the  defects  we 
are  not  now  able  to  remedy  will  bie  removed  by  the  younff 
men  of  the  present  day,  when  they  have  so  far  advanced 
towards  the  stage  of  manhood  as  to  have  gained  sufficient 
influence  on  the  course  of  affidrs ;  but  if  it  is  expected  that 
youths,  as  such,  should  govern  the  events  of  the  world,  then 
it  is  every  way  opposed  to  the  natural  course  of  things.  Let 
us  consider  the  true  state  of  the  matter.  Each  period  receives 
from  the  preceding  one,  various  arrangements  and  conditions 
which  no  longer  suit  the  development  which  ia  then  attained; 
and  the  more  rapidly  the  development  advances,  so  much 
the  more  sensibly  will  this  be  felt.  By  the  progress  peculiar 
to  the  period,  many  things  will  gradually  become  obsolete. 
Some  errors  may  be  removed,  but  there  are  a  great  number 
which,  in  consequence  of  the  nature  of  the  thing,  require 
several  generations  to  be  overcome ;  indeed,  in  some  cases  it 
is  scarcely  possible  that  others  should  not  be  added,  as  the 
removal  of  certain  errors  is  apt  to  create  fresh  ones.  In  the 
inheritance  which  our  predecessors  have  left  behind  them, 
there  is  much  which  we  must  struggle  against,  and  remove ; 
but  do  not  let  us  dwell  on  this  exchisivdy,  and  hence  allow 
our  mental  vision  to  be  so  confused  that  we  yield  to  that 
false  view  of  the  world  which  would  make  us  believe  that  our 
ancestors  were  men  of  limited  capacities,  without  independ-» 
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ence  and  without  power.  Let  \is  open  our  eyes  to  the  immense 
inheritance  of  laws,  sciences,  and  regulations,  which  we  have 
received  from  them.  Our  century,  as  each  preceding  one,  will 
do  no  more  than  leave  this  iidieritance  enlarged  and  im- 
proved. The  next  generation  will  again  be  in  the  same 
relation  to  the  one  which  succeeds  it,  and  how  really  can  it 
be  otherwise,  so  long  as  the  human  race  is  in  progress? 
Only  he  who  closes  his  eyes  to  the  great  reality,  and  who 
with  mental  blindness,  desires  to  be  other  than  a  part  in 
the  natural  arrangement  of  human  society,  can  be  displeased 
with  this  view.  But  you,  my  young  Mends,  may  rejoice 
that  this  century  offers  you  a  richer  inheritance  of  knowledge 
and  intellectual  development  than  any  previous  period  of 
time  had  left  to  its  succeeding  one.  Along  with  this,  it 
summons  you  to  far  greater  labours,  which  you  will  have 
to  overcome,  now  to  clear  away  the  refuse  of  former  times, 
now  to  co-operate  in  new  creations.  Rejoice  in  the  power 
which  you  feel  imfolded  within  you,  and  in  the  promising 
time  which  lies  open  to  you ;  but  do  not  forget  that  those 
who  retire  from  the  theatre  of  the  world  at  your  en- 
trance, have  struggled  and  laboured,  as  you  in  yoiju:  turn 
will  have  to  struggle  and  labour,  and  as  again,  in  a  period 
which  is  short  in  the  history  of  the  world,  it  will  be  the  task 
of  your  descendants.  In  your  judgment  of  the  old,  and 
especially  of  those  who  have  done  much  to  benefit  human 
society  and  science,  I  beg  you  will  always  remember  that 
every  one  of  these  men  have  had  their  appointed  mission  in 
this  world,  and  for  their  fulfilment  of  this  we  must  thank  and 
honour  them.  He  who  in  the  best  years  of  his  life  has  given 
a  direction  to  his  powers  by  which  something  very  excellent 
has  been  accomplished,  afterwards  appears  to  the  multitude 
80  much  the  more  superfluous,  the  more  perfectly  he  has 
executed  his  task;  should  he  still  possess  great  and  useful 
faculties,  he  is  in  a  manner  expected,  after  the  completion 
of  his  work,  to  commence  a  new  path.  I  beg  you  will  also 
consider,  that,  except  his  inner  consciousness,  there  is  no 
Mrer  possession  for  a  man  to  gain,  than  the  acknowledg- 
ment from  his  feUow-creatures,  of  the  services  which  he  has 
done  to  the  world.  Never  abuse  this  holy  property,  though, 
as  may  easily  happen,  you  should  stand  opposed  on  the  field 
of  politics  or  science,  to  men  of  well-earned  reputation. 
Truth  does  not  require  the  abuse  of  what  is  right  in  order  to 
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obtain  the  victory.  Should  any  one  feel  the  power  witkiA 
him  to  produce  something  extraordinary,  let  him  ooiuider 
that  by  the  abuse  of  this  property  he  prepares  to  commit  t 
robbery  on  that  which  he  himself  is  desirous  to  gain. 

As  the  whole  of  this  address  has  been  given  to  exhit»t  Hat 
bond  of  love  and  reciprocal  dependence  which  binds  all  ages 
of  human  life  to  one  another,  it  may  i^pear  as  if  I  were 
desirous,  on  principle,  that  all  struggles  in  the  world  were 
removed.  This  would  be  as  foolish  as  to  hope  iofr  the  d»- 
struction  of  all  evil  in  the  finite  world.  I  cannot  deny  tke 
truth  whieh  the  poet  has  so  hap|Mly  expressed,  that  all. 

Even  to  the  smallest  part. 
Changes  between  Hate  and  Love. 

But  the  number  of  false  notions  which  have  been  enter- 
tained  concerning  the  relations  between  the  different  periods 
of  human  life,  and  which  by  a  sort  of  half  truth  have  crept 
into  fiivour,  weaken  the  bonds  of  love,  and  scatter  the  powers  ♦ 
which  oi^ht  to  be  united.  If  the  present  time  were  a  period 
of  kindliness  and  love,  which,  however,  tended  to  pass  into 
an  effeminate  state  of  thought,  I  would  then  be  on  the  tide 
of  those  who  might  desire  to  introduce  a  more  stirring 
activity  into  the  repose  which  threatened  stagnation;  but 
this  is  unnecessary  now :  we  are,  at  the  present  moment, 
obliged  to  look  round  amidst  a  variety  o£  party  strifes  m  Uk 
and  in  science,  to  judge  correctly  how  we  shall  maintain 
peace,  that  we  may  be  able  to  fight  with  undivided  powers 
for  the  real  good. 

Let  the  old  remember  that  they  have  once  been  youi^ 
and  that  Youth  is  the  seed  of  the  Future :  let  the  youof 
consider  that  they  themselves  will  one  day  be  old,  and  ^at 
they  will  then  see  a  new  generation  before  them.  FinaBy, 
let  all  remember  that  every  age,  in  spite  of  niany  differences, 
is  still,  in  consequence  of  the  eternal  law  of  Existence,  faoond 
together  by  a  conmion  bond  of  love. 
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2.^'A  spteeh  delivered  on  the  reception  of  Young  StwdenU  as 
Academical  Citizens,*     November  182 l.f 

Thb  illustrious  Plato  viewed  the  state  as  a  living  being,  in 
which  each  class  of  the  citizens  represented  a  particular  mem- 
ber, so  that  the  whole  state  appeared  as  an  image  of  human 
nature.  In  the  same  manner  every  smaller,  yet  efficient  and 
well-ordered  society,  may  be  represented  with  deep  significa- 
tion as  the  image  of  a  living  organic  being ;  for  has  not 
every  (me  of  its  members  the  advantage,  that  all  the  others 
are  forced  to  work  for  it  ?  and  again,  is  it  not  also  obliged  to 
work  for  all  the  others  ?  so  that  every  part  is  the  end  as  well 
as  the  means,  as  one  of  the  greatest  philosophers  of  the  last 
c^itnry  so  strikingly  exempli^^si,  in  the  nature  oi  organism. 
But  this  oiganic  body  owes  its  life  to  the  spirit  and  the 
power  of  its  limbs,  and  the  preservation  of  this  life  in  undi- 
*  mini^ed  health  to  the  incessant  addition  of  new,  sound,  and 
active  members.  Thus  I  view  with  pleasure  the  annual 
reeeption  of  new  citizens  into  the  University,  as  an  annual 
r^neration  or  renovation  of  our  upper  school,  which, 
though  indeed  long  established,  is  yet  in  imdiminished  youth- 
ful vigour ;  and  it  seems  to  me  to  be  an  excellent  arrange- 
ment, that  the  annual  restoration  of  our  society  should  be 
united  witii  the  remembrance  of  its  former  great  restoration, 
in  which  its  religion  was  puiified,  and  its  regulations  were 
improved. 

This  image  of  our  University  does  not  appear  to  me  empty 
or  barrcB,  but  particularly  adapted  to  place  before  us  all  the 
holy  bonds  which  ought  to  mute  the  members  of  this  vene- 
laUe  institution. 

It  affords  me  the  greatest  pleasure  to  imagine  the  different 
elevating  feeHngs  with  which  the  older  or  younger  men,  who 
are  now  present,  mast  each  be  inspred  according  to  his  posi- 
tion. The  teacher  may  be  reminded,  on  the  present  occasion, 
that  he  labours  at  an  eternal  edifice,  and  may  rejoice  in  the 

*  The  acadenrical  citiaen  in  ferngn  vnivertitiet  is  sobjaet  to  peodlM* 
kw8,.and  a  police  appertamiog  to  the  maamm^  itecl^  befose  wbieh  he 
is  IttUc  to  be  br ovgkt  if  be,  trsAigreMei  tbe  Inrs. — ^T^ 

t  By  the  statates  of  the  Uoiversity  of  Copenhagen,  an  address  of  some 
legogth  is  delivered  on  the  day  comnemomting  the  establishment  of  the 
Reformed  Religion,  by  one  of  the  Professors,  after  which  the  Reetor 
addresses  kimself  more  particvlarly,  in  a  riiort  speech,  to  the  studrats^ 
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thought,  that  amidst  the  variety  of  young  men  who  are  to-day 
received  into  the  bosom  of  our  society,  there  will  be  some 
who  are  appointed  to  labour  at  the  farther  completion  of  this 
glorious  ed^ce.  He  may  reflect  that  a  still  greater  number 
will  be  enabled  to  distribute  science  by  word  and  by  writing, 
and  thence  will  lead  their  fellow-creatures  still  &rther  on  the 
path  towards  wisdom  and  virtue.  He  who  would  not  be  un- 
worthy of  his  high  vocation,  will  at  least  contribute  something 
to  introduce  the  maxims  of  wisdom  into  hum^i  life ;  for  the 
stability  and  the  development  of  social  life  is  connected  hy 
inniimerable  fine  threads,  invisible  to  the  tmassisted  vision, 
with  the  learning  which  springs  from  the  deepest  researches, 
but  frequently  through  so  many  ramifications  that  the 
enquirers  alone  can  trace  the  commencement.  How  can  the 
teacher  believe  that  he  shall  be  permitted  to  assist  in  conse- 
crating the  blooming  season  of  youth  to  such  fair  destinies,  if 
he  does  not  at  the  same  time  feel  inspired  with  a  delight 
which  is  closely  connected  with  his  zeal  for  the  True  and 
for  the  Beautiftd  ?  and  how  can  he  implant  a  desire  in  the 
young  to  meet  this  consecration,  if  he  does  not  himself  feel 
drawn  towards  his  pupils  with  feelings  of  kindliness,  and  if 
bis  greatest  pleasure  does  not  consist  in  being  of  use  to  them? 
This  celebration  must  be  still  more  memorable  to  those 
young  men  who  first  receive  their  academic  rights.  I  will  not 
speak  of  the  becoming  cheerfulness  which  every  one  of  them 
may  feel,  when  he  beholds  his  industry  rewarded  by  his 
reception  into  a  new  and  higher  rank  of  fellowship ;  but  1 
can  well  conceive  the  thoughts  and  feelings  which  may  flow 
through  those  who  are  of  an  earnest  disposition.  He  who  is 
not  satisfied  with  the  mere  surface  of  things  must  perceive  that 
in  the  transition  from  the  restraint  of  school  to  the  freedom 
of  the  university,  he  makes  a  most  important  step  in  advance. 
It  is  important  with  respect  to  his  position  in  life  to  ex- 
change ihe  restriction  of  education,  with  that  condition  in 
which  he  is  actually  the  master  of  his  own  actions ;  but  it  is 
perhaps  still  more  important  with  respect  to  his  scientific 
life,  to  exchange  the  leading-strings  of  the  school,  with  that 
freedom  in  the  choice  of  his  studies  which  is  offered  by  the 
University,  though  not  indeed  without  a  judicious  mode  of 
transition.  In  fiie  schools,  young  men  have  only  to  leam 
and  to  understand ;  at  the  TJniversity,  they  must  accustom 
themselves  to  assist  in  investigation ;  and  yet  our  regulations, 
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witiioiit  imposing  restraint,  enjoin  them  to  prepare  them- 
selves first,  by  those  studies  which  most  encourage  indepen- 
dent  thought.*  The  young  man  is  thus  encouraged  to  extend 
his  acquaintance  Yn&i  the  dead  languages,  but  more  espe- 
cially to  penetrate  their  spirit ;  he  will  be  induced  to  become 
more  intimately  acquainted  with  that  science,  without  which 
Plato  permitted  none  to  be  admitted  to  his  Academy.  The 
entrance  into  the  depths  of  philosophy  is  revealed  to  him: 
the  eternal  circulating  motion  of  the  Universe  is  laid  open  to 
his  eyes ;  the  most  simple,  and  hence  the  most  comprehensive, 
laws  of  nature  are  unveiled  before  him.  In  truth,  the  yoimg 
man  who  reflects  with  indifference  that  he  is  to  participate 
in  such  glorious  knowledge,  should  rather  inscribe  his  name 
in  an  ordinary  guild  than  attempt  to  become  a  citizen  in  the 
kingdom  of  science ;  for  he  will  be  just  as  indifferent  to 
those  branches  of  science  towards  which  he  afterwards  turns, 
and  which  are  to  form  the  business  of  his  life. 

Indifference  towards  science  in  him  who  ought  to  be  its 
guardian,  is  generally  the  greatest  proof  of  his  being  un- 
worthy to  participate  in  it.  He,  on  the  other  hand,  who  feels 
a  real  delight  in  the  knowledge  he  gains,  without  regard 
to  the  advantage  and  the  honours  which  it  may  procure  him^ 
is  justified  in  believing  that  he  has  entered  the  sanctuary  of 
science,  and  he  will  certainly,  by  continued  efforts,  penetrate 
to  its  sacred  depths. 

I  entreat,  my  young  friends,  that  you  will  keep  your  high 
vocation  in  view,  and  thus  continue  to  nourish  the  holy  flame 
of  enthusiasm.  You  must  never  forget  that  it  is  our  spiritual 
nature  which  renders  man  the  image  of  God,  and  that  it  is. 
science  which  constantly  develops  this  divine  spark  within 
ns,  partly  by  showing  us  our  own  internal  being  as  in  a 
mirror,  partly  by  keeping  before  our  eyes  the  impression  of 
the  Divinity,  which  is  everywhere  manifested  around  us  in 
nature.  Let  the  conviction  of  our  glorious  spiritual  nature  be 
always  present  to  you,  not  only  in  the  study  and  in  the  lecture- 
room,  but  through  the  whole  of  life.    All  that  you  witness 

*  The  more  advanced  schools  have  latterly  been  so  much  improved, 
that  they  also  embrace  the  Disciplines  we  here  allude  to,  with  the  excep- 
tion of  Philosophy ;  yet  many  still  attend  the  more  comprehensive  lectures 
on  Natural  Science,  which  are  afforded  by  the  popular  lecturers  at  the 
University,  without  reference  to  the  particular  branch  which  they  arc 
itadying. 
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in  its  events,  in  the  society  of  your  feUow-creatores,  and  k 
nature,  you  must  refer  to  the  eternal  laws  of  Reason.  Bj 
this  means  you  will  gain  in  two  different  ways :  <m  the  obe 
hand,  you  will  pursue  the  most  difficult  researches  without 
weariness,  even  with  pleasure,  and  you  will  not  esteem  that 
to  be  insignificant  which  the  feebler  eye  regards  as  sudi, 
because  your  yision,  rendered  clearer  by  science,  will  distin- 
guish the  dawn  of  the  light  of  Eeason,  by  which  it  is  illu- 
minated: on  the  other  hand,  your  conviction  that  Reason 
is  everywhere  manifested,  in  great  as  much  as  in  small  things, 
will  lead  you  to  trace  out  ^e  secrets  of  nature  and  of  4e 
sold,  where,  without  the  light  of  the  soul,  you  would  not  have 
suspected  them  to  exist;  so  that  what  appears  to  the  un* 
initiated  as  dead  matter,  will  to  you  be  a  living  souroe  ci 
knowledge. 

With  the  belief  that  you  are  inspired  by  this  true  love  of 
science,  and  that  your  spirit  thirsts  after  wisdcnn,  I  wish 
you  success  in  the  new  path  ci  life  now  opening  before 
you. 

In  the  first  place,  I  must  distinguish  you  who  have  gained 
Ihe  peculiar  approbation  of  your  examiners,  and  I  must  bestow 
on  you  the  weU-deserved  pubbe  approbation.  R^oioe  in  the 
distinotioii  you  have  gaii^  by  tike  honourable  use  of  year 
talents;  but  do  not  forget  that  it  gives  your  feUow-dtieens 
the  right  to  expect  much  from  you.  You  have  proved  your- 
selves to  be  dtttingjushed  youdis ;  your  country  expects  you 
to  become  distinguished  men.  Always  bear  in  mind  the 
honour  it  woidd  be  to  be  numbered  among  her  oraam^itB, 
and  the  disgrace  it  will  be  to  deceive  her  expectatioais.  Yet, 
above  every  external  consideration,  however  promising  it  might 
appear,  head  inst  to  the  True,  the  Good,  and  the  Beaut^bl,  for 
themselves;  love  them  in  spirit  and  in  truth;  and  then  you 
will  always  be  in  the  palh  to  true  happiness,  of  which  exterasl 
lustre  is  but  a  fiseble  reflection.  You,  who  have  given  proofs 
of  distinguished  knowledge,  without  having  attaon^  the  right 
to  public  reward,  will  a&,  in  the  eyes  of  your  teasers  and 
fellow-students,  participate  in  the  honour  claimed  by  those 
cf  good  abilities,  and  thus  have  to  maiatMa  an  hcmoor 
already  gained,  and  to  strive  after  a  still  higher  one. 

And  you  also,  who  have  not  reached  flie  same  degree  of 
perfection,  or  who  have  not  been  so  happy  in  your  power  of 
giving  forth  your  knowledge,  do  not  be  ^raid  of  aiming  bX  the 
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highest  end;  a  strong  will,  like  strong  fiiith,  may  remoye 
mountains. 

Even  yon,  fewer  in  number,  who  may  feel  your  powers  too 
weak  to  attain  the  end  in  view,  do  not  despair.  He  who  is 
pure  in  his  intentions,  and  who  has  an  upright  love  of  wisdom, 
ought  never  to  undervalue  himself,,  and  will  not  be  tmdervalued 
by  others,  nor  will  he  be  a  useless  member  of  society. 

And  thus  we,  your  future  teachers,  receive  you  with  the 
best  hopes  and  wishes.  Attach  yourselves  to  us,  and  we  will 
not  throw  you  off.  Attach  yourselves  to  your  older  fellow- 
students,  that  you  may  benefit  by  their  matured  knowledge 
and  experience.  They  will  meet  you,  just  so  far  as  you 
show  yourselves  worthy  of  their  confidence,  or  they  of  yours. 
Attach  yourselves  to  one  another,  not  in  the  spirit  of  a  guild 
or  caste,  but  in  a  common  love  for  science.  Suj^rt  and 
guide  one  another.  And,  finally,  never  foi^et  that  we  all, 
teachers  and  scholars,  should  be  united  by  one  bond  oi 
spiritual  relationrfn'p  and  love. 
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FROM  THE  ALMANAC  FOR  1835. 


Is  the  World  degenerated? 

Theee  are  many  people  who  imagine  that  the  world 
always  degenerating.  This  is  not  a  new  complaint ;  we 
meet  with  many  passages  in  very  ancient  books  that  were 
written  two  or  three  mousand  years  i^,  in  which  we  per- 
ceive that  the  old  people,  even  of  that  time,  asserted  that 
men  were  neither  so  strong,  so  wise,  nor  so  upright,  as  in  th^ir 
younger  days.  We  find  that  the  same  was  asserted  in  all  suc- 
ceeding times.  Now,  if  the  world  continued  incessantly  to  dete- 
riorate to  such  a  degree  that  it  was  perceptible  in  the  course 
of  one  generation,  what  an  immense  difference  there  most  be 
between  those  men  who  lived  twenty,  thirty,  or  more  cen- 
turies ago,  and  us  who  live  now !  Must  we  not  then  be 
yery  miserable  when  compared  with  them  ?  If  it  were  tree, 
we  should  be  obliged  to  submit  to  it — ^for  it  would  be  of  little 
avail  to  fancy  ourselves  better  than  we  are ;  but  if  it  is  not 
true,  we  must  equally  beware  of  believing  it.  We  often  hear 
a  thing  extolled  and  placed  before, ua  as  an  example,  and  for 
our  imitation,  merely  because  it  is  old ;  now,  if  we  felsely 
imagined  that  every  thing  was  formerly  so  much  more  excel- 
lent than  at  present,  we  should  not  have  the  courage  to 
examine  ancient  times,  as  we  confidently  feel  we  have  a 
right  to  examine  modem  times. 

The  Temperature  of  the  Atmosphere  has  not  altered. 

I  will  first  mention  an  unfavourable  change,  which  in 
the  opinion  of  many  people  has  taken  place  in  the  external 
world,  but  which  if  it  was  really  the  case,  would  hare  a  great 
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influence  upon  man.  Thus,  many  people  imagine  that  in  the 
course  of  time  heat  more  and  more  diminishes  on  the  earth, 
while  there  are  also  some  who  imagine  that  the  earth  is 
gradually  becoming  warmer  ;  but  we  shall  soon  perceive 
tiiat  nei&er  party  is  right.  Frequently,  indeed,  a  succession 
of  unusually  cold,  or  imusually  warm  years,  succeed  one 
another ;  but  this  does  not  last.  The  question  is,  whether, 
in  very  ancient  times,  it  was  constantly  warmer  or  colder  than 
in  our  days,  or  whether  a  perceptible  change  has  generally 
taken  place. 

Every  one  knows  that  Greenland  is  a  very  cold  coimtry, 
full  of  icebergs,  which  never  melt,  and  that  on  the  side 
towards  the  sea  it  is  almost  surrounded  by  ice,  which  makes 
the  voyage  thither  dangerous,  even  in  summer.      It  has 
hitherto  frequently  been  said,  that  this  country  was  formerly 
much  more  mild  and  fruitful;  that  even  in  the  time  of 
Queen  Margaret,  more  than  four  himdred  years  ago,  it  was  so 
fertile  that  food  could  be  exported  from  it  into  Denmark.     We 
have  now  accurately  searched  whence  this  information  pro- 
ceeded, and  have  found  that  it  rests  upon  a  misimderstand- 
ing :  as  in  an  old  book,  that  was  written  in  Norway  ^ye 
or  six  himdred  years  ago,  and  called  '^  The  Mirror  of  a  Kmg," 
we  find  the  ice  in  Greeidand  so  described,  that  we  can  per- 
ceive no  difference  between  the  condition  of  the  country  at 
that  time,  and  the  present.    We  may  take  another  example 
from  the  Bible.    We  there  see,  that  in  the  country  of  the 
Jews,  at  the  time  of  Christ,  the  vine  was  cultivated,  as  well 
as  the  sweet  fruit  called  the  date ;  but  dates  do  not  ripen  in 
any  country  which  is  of  a  lower  temperature  than  Judaea, 
and  in  no  country  which  has  a  greater  heat  can  we  have  a 
vineyard  which  will  produce  grapes  in  abundance,  without 
peculiar  care.    We  therefore  see  that  the  country  of  the 
Jews,  at  the  time  of  Christ,  must  have  been  neither  warmer 
nor  colder  than  in  our  days.     We  need  only  remember  that 
we  are  in  the  year  1834,  to  see  how  long  the  temperature  of 
Judaea  has  remained  the  same;   and  yet  we  may  go  still 
&rther  back,  and  say  that  even  in  the  tmie  of  Moses,  which 
was  1500  years  before  Christ — therefore  more  than  3300 
years  before  our  time — ^it  was  not  warmer  than  it  is  now ;  for 
those  men  who  Moses  sent  out  to  explore  the  land,  reported 
that  it  was  rich  in  grapes,  and  brought  with  them  examples 
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of  aa  VBUsuaHj  large  sort.  If  it  had  been  at  that  tme 
warmer,  it  could  not  have  been,  as  we  have  already  exj^aiaed, 
a  rich  wine-countir. 

Some  believed  they  had  discovered  a  proof  that  vmeyards 
formerly  existed  in  difierent  countries  whwe  nooe  are  now 
met  with,  from  this  circumstance,  that  the  trainiiig  of  the 
vine  is  mentioned  among  the  privileges  which  the  Pope  granted 
to  the  monasteries  of  those  places ;  but  this  arises  oiJy  because 
the  secretaries  of  the  Pope  dispatched  similar  priyileges  to 
the  monasteries  of  different  countries,  without  conadefii^ 
that  there  were  no  vineyards  in  the  north. 

The  oHve,  from  which  sweet  oil  is  obtained,  grows  inlhosecoun- 
tries  of  Europe  which  enjoy  the  warmest  climate,  in  Greece, 
Italy,  and  in  a  part  of  France,  but  it  does  not  prosper  in  colder 
countries.  It  does  not  extend  farther  north  than  the  chain 
of  mountains  in  France  which  are  called  the  Cevennes,  hat 
even  eighteen  himdred  years  ago  it  was  not  seen  ferther  north. 
We  learn  this  from  an  ancient  Greek  book,  written  by  Straho, 
a  learned  man  who  lived  in  the  time  of  Christ. 

I  might  still  cite  many  other  examples  of  a  similar  Knd, 
from  ancient  writings,  to  show  that  the  earth  has  neither 
become  warmer  nor  colder  during  the  long  period  that  man 
has  kept  a  record  of  events  which  have  come  down  tons; 
but  we  have  not  space  for  more  at  present. 

Professor  Schouw,  who  reports  upon  the  weather  of  the 
past  year,  has  collected  and  examined  many  such  ancient 
records,  and  has  laid  before  the  Royal  Scientific  Society 
a  treatise  about  it,  from  which  I  have  borrowed  these 
examples. 

Men  were  neither  greater  nor  stronger  m  ancient  ttmes. 

It  is  related  that,  in  former  times,  men  were  on  a  greater 
scale  than  they  are  now ;  but  this  also  rests  upon  imagination 
and  felse  conclusions.  Bemains  of  ancient  bones  were  foond, 
which,  as  some  believed,  must  have  belonged  to  enonnous 
giants ;  but  these  bones  have  since  been  more  accurately 
examined,  and  it  has  been  discovered  that  they  were  not 
human  bones,  but  that  they  belonged  to  large  fourfooted 
beasts.  On  the  other  hand,  there  have  been  various  oppor- 
tunities of  examining  the  bodies  and  skeletons  of  people  who 
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lied  many  hundred,  indeed  two  thousand  years  ago,  and  it 
bas  thence  been  ascertained  that  those  people,  ts^en  as  a 
whole,  were  neither  greater  nor  less  than  they  are  at  present. 
In  Egypt,  a  country  so  often  mentioned  in  the  Bible, 
people  had  the  art  of  embalming  their  dead  bodies  in  such 
a  skilfnl  manner,  that  they  were  able  to  preserve  them 
to  an  indefinite  pepod  oi  time.  These  embalmed  bodies, 
which  are  called  mummies,  were  either  kept  by  their  con- 
temponunes  as  holy  relics,  or  were  placed  in  large  and 
strong  public  buildings  destined  for  that  purpose,  or  in 
vaulted  graves,  which  were  hewn  out  in  the  rocks.  For 
this  reason,  we  find  them  in  great  numbers  even  now.  By 
examining  these  miunmies,  we  perceive  that  there  is  no  dif- 
ference between  the  size  of  men  two  thousand  years  ago, 
and  at  the  present  time.  The  careless  obsarrer,  who  does 
not  reflect  that  the  body  must  shrink  in  drying,  will  even 
believe  that  they  were  smaller ;  but  when  ife  examine  their 
bones,  we  see  that  the  people  who  then  dwelt  in  Egypt 
were  neither  on  a  greater  nor  smaller  scale  than  they  are 
now ;  indeed,  taken  altogether  they  were  rather  smaller  than 
we  are  in  Ihe  north. 

In  many  other  countries,  skeletons  and  scattered  bones  are 

found,  of  which  we  can  pronounce  with  certainty  that  they 

have  bdonged  to  men  who  died  many  hundred  years  ago ; 

and  wherever  such  are  foimd,  an  accurate  examination  of  all 

the  circumstances  shows  that  the  size  of  man  has  not  altered. 

Moreover,  we  often  hear  that  people,  in  (Ad  days,  were  stronger 

than  Ihey  are  now.     But  this  is  not  proved.     It  is  alleged, 

amongst  other  things,  in  support  of  this  opinion,  that  ancient 

armour  is  often  discovered,  which  is  so  heavy  that  in  our  times 

it  would  be  difficult  for  a  horseman  to  move  in  it.    In  the  first 

place  I  must  remark,  that  we  kam  fix}m  ancient  writings  that 

this  armour  was  considered  burdensome,  even  at  that  time, 

and  that  it  made  the  cavalry  so  imwieldy,  that  they  were 

Tm&ble  to  defend  themselves  against  courageous,  lightly-armed 

troqw,  if  the  latter  succeeded  in  breaking  through  their  ranks. 

In  tiie  second  place,  we  must  consider  that  it  was  only  by 

practice  that  they  learned  to  wear  this  armour ;  people  who 

exercise  their  powers  on  any  one  particular  point,  often  gain 

^KSit  strength  in  it.     We  have  ateo  had  an  instance  of  this  in 

the  keeper  of  an  armoury,  who,  when  he  was  first  appointed 

to  the  charge,  was  not  remarkable  for  strength,  but  who 
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attained,  by  constant  practice,  such  an  ease  in  wearing  and 
using  this  old  armour,  that  he  gave  proo&  of  it,  even  in  his 
eightieth  year.  Lastly,  we  must  remember  that  the  armour, 
which  was  carefully  preserved,  belonged  far  more  frequently 
to  the  most  robust  warriors  than  to  weak  and  feeble  people. 
Old  swords  are  also  mentioned^  of  such  a  size  that  it 
would  be  difficult  for  men  of  our  times  to  brandish  them; 
but  this  ceases  to  be  wonderful,  when  it  is  known  that  the 
warriors  of  those  days,  when  powder  and  shot  were  still 
unknown,  often  carried  swords  which  were  wielded  with,  both 
hands.  Now  that  heavy  helmets  and  armour  are  no  longer 
worn,  since  they  would  be  of  little  use  in  the  manner  that  war 
is  at  present  conducted,  such  heavy  swords  have  been  like- 
wise dispensed  with.  We  also  meet  with  ancient  swords 
of  enormous  size,  which  were  borne  on  certain  solemn  state 
occasions.  Those  who  regarded  these  as  warlike  weapons, 
must  indeed  haye  had  a  great  idea  of  the  strength  of  our  fore- 
fathers. But  on  the  other  hand,  the  swords  which  we  so 
often  find  in  the  graves  of  ancient  heroes,  and  generally  most 
•of  the  arms  which  have  descended  to  us  from  olden  times, 
sufficiently  prove  that  the  strength  of  men  in  past  ages  was 
not  greater  than  in  our  own  days. 

The  duration  of  Life  is  not  diminished.     We  now  enjoy  better 
Health. 

Another  idea,  as  imfoimded,  though  similar  to  that  above 
jnentioned,  was,  that  people  formerly  lived  to  a  greater  age 
than  they  do  now.  I  beg  you  will  remark  that  I  do  not  go 
back  further  than  3000  yeai-s,  that  I  may  not  have  occasion 
to  quote  anything  from  the  investigations  of  learned  men  who 
Tefer  to  the  accounts  in  the  Holy  Scriptures  concerning  the  first 
ages  of  the  world,  which  might  perhaps  render  me  unintelli- 
gible to  Bome  people.  But  as  far  as  regards  the  last  3000 
years,  it  is  not  difficult  to  prove  to  every  one,  that  during  this 
period  the  usual  duration  of  the  life  of  man  has  remained 

4he  same.     I  can  here  quote  the  Bible  again,  as  the  most 
important  testimony;  in  fact,  the  90th  Psalm,  over  which  is 

inscribed  *' A  prajrer  of  Moses,  the  man  of  God,"  in  which 
it  is  expressly  said  that  the  age  of  man  is  seventy,  and 

'  sometimes  reaches  eighty  years !     Other  very  ancient  scribes 
£x  the  age  of  man  about  the  same  period.     In  all  these  things 
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we  must  admire  the  divine  wisdom,  which  has  bestowed  on 
nature  such  a  perfect  contrivance  that  it  does  not  decay,  like 
the  work  of  man,  but  is  preserved  from  century  to  century. 

I  must  here  add  another  remarkable  thing.  If  we  compare 
a  number  of  very  old  records,  among  others,  old  parish  regis- 
ters, and  notices  of  births  and  deaths  from  the  time  when 
they  were  first  recorded,  we  find  that  in  later  times,  out  of  an 
equal  number  of  births,  fewer  die  without  becoming  old  than 
was  formerly  the  case.  The  greatest  age  that  man  reaches, 
is  not  certainly  increased ;  but  the  number  has  risen  of  those 
who  attain  a  great  age.  Nature  has  remained  unchanged ; 
but  the  regulation,  and  the  mode  of  living  among  men,  have 
produced  alterations. 

I  will  cite  the  principal  causes  of  these  phenomena. 

1.  Men  have  by  degrees  accustomed  themselves  to  more 
cleanliness.  If  we  retrograde  five  or  six  centuries  in  time, 
we  find,  that  even  in  cities  the  streets  were  unpaved,  and  that 
they  were  besides  narrow  and  dark. 

The  dirt  was  great '  both  in  the  streets  and  within  the 
houses ;  on  that  account,  all  great  towns  were  at  that  time 
constantly  visited  by  pestilential  diseases,  which  brought  many 
thousands  to  the  grave.  Besides,  the  improvement  in  the 
ventilation  and  purification  of  towns  advanced  but  slowly ; 
though  exactly  in  proportion  as  this  progressed,  infectious 
diseases  became  fewer  and  less  £&taL  Such  a  sickness  as  the 
last  great  cholera,  would,  500  years  ago,  have  probably  been 
as  frightful  as  the  Black  Death,  especially  as  the  common 
people,  even  at  that  time,  lived  much  worse  than  they  do 
now.  They  were  also  clothed  in  a  less  cleanly  manner. 
Many  people  knew  little  about  linen,  consequently  the  skin 
was  in  want  of  a  great  means  of  refreshment  and  of  cleanli- 
ness, that  cannot  now  be  dispensed  with.  On  that  account 
diseases  of  the  skin  of  all  kinds  were  very  general,  and  that 
terrible  scourge,  the  leprosy,  made  great  devastations.  Im- 
provements proceeded  slowly;  and,  even  now,  the  streets, 
houses,  clothes,  or  the  body  itself,  are  not  kept  as  clean  as  is 
desirable ;  but  what  has  gradually  taken  place  is  nevertheless 
of  importance,  and  has  l^en  productive  of  good. 

2.  Men  were  formerly  less  moderate  in  eating  and  drinking 
than  they  are  in  oiu:  time.  Many  are  certainly  of  a  contrary 
opinion;  but  such  people  only  consider  how  much  luxiuy, 
which  is  still  permitted,  ought  to  be  abolished,  and  do  not 
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lemeraber  the  long  deseripticHis  which  have  heen  handed  down 
to  m  of  what  was  formerly  consumed  at  feasts.  Men  were,  in 
past  ages,  particularly  addicted  to  intemperance  in  drinking. 
At  that  time  beer  and  mead  were  the  principal  intoxicating 
drinks,  which  contained  more  powerful  ingredients  than  in 
oar  times.  But  to  be  intoxicated  with  these  liquors,  vrhkk 
are  so  innocent  when  taken  in  moderation,  is  hr  more  inju- 
rious than  with  wine.  The  introduction  oi  l»andy,  and  the 
greater  fecility  with  which  wine  is  obtained,  has  certainly 
contributed  to  remove  the  intemperance  in  beer  and  mead; 
but,  on  the  other  hand,  br&ndy  has  be^i  more  injurious  from 
its  frequent  use,  owing  to  its  cheapness.  Intemperance  in 
drinking,  on  that  account,  during  a  certain  period,  rather 
increased ;  but  now  we  may  indeed  say,  that  in  the  last  gene- 
ration it  has  greatly  diminished.  In  this  respect  the  higher 
classes,  particularly  in  the  last  century,  have  set  the  lower 
orders  a  good  example.  Intemperance  in  drinking  is  now 
almost  entirely  abandoned  among  those  in  a  higher  class  of 
society,  and  on  that  account  a  greater  number  reach  a  healthy 
old  age  than  formeriy ;  but  the  amendment  with  regard  to 
this  is  not  so  great,  with  many  people,  as  we  may  hope  that 
it  will  become.  He  who  does  not  obey  the  religious  precept 
concerning  temperance,  is  indifferent  to  his  healtii. 

3.  The  science  of  medicine  has  made  great  pn^ress,  and 
we  have  a  greater  number  of  skilful  physicians  tiian  formerly. 
Hence  the  folly  of  seeking  to  save  one*s  Hfe  by  superstttioiis 
means,  more  and  more  disappears,  although  it  still  exercises 
too  much  power.  With  the  improvement  in  the  science  of 
medicine,  many  good  regulations  have,  at  the  same  time, 
arisen  about  health,  by  which  infectious  diseases  are  either 
kept  at  a  distance,  or  are  prevented  from  spreading  further. 
Among  these  improvements  the  regulations  for  inoculation 
must  be  particularly  mentioned,  which  were  so  strongly  pro- 
moted by  our  paternal  government,  and  which  have  saved  the 
Hves  of  so  many  children. 

Mankind^  in  a  moral  point  of  view,  has  not  recededy  but 
has  (idvanced. 

We  see  that  in  what  concerns  material  things,  the  state 
of  man  is  not  worse,  but  better,  than  it  was  in  former  ages. 
Hie  question  now  only  remains,  whether  the  <»8e  is  not 
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different  with  sjAiittial  ^ings  ?  I  know  that  many  speak  of 
the  ancient  times  of  ike  world  as  if  they  were  replete  with 
yirtue,  and  as  if  the  men  of  the  present  day  had  shamefully 
degenerated  from  their  fathers.  This  commendation  of  past 
times  has  even  less  foundation  than  what  is  said  about  the  size 
of  the  body,  its  strength,  and  its  health ;  but  I  should  act  un- 
advisedly, were  I  not  previously  to  explain  why  our  ancestors 
must  have  been  inferior  to  us  in  many  good  qoalitiea.  They 
were,  namely,  less  enlightened,  which  was  natural;  for,  as 
every  ordinary  man  grows  wiser  with  age,  it  is  the  same  with 
the  whole  human  race.  Every  year  we  experience  something 
new,  and  we  invent  something  new ;  the  son  learns  from  the 
&ther,  and  the  young  generdly  from  the  old.  In  this  way 
an  increasing  treasure  of  knowledge  is  constantly  collected 
in  the  wcHid,  which  cannot  be  lost,  unless  men  so  entirely 
Bi^ender  themselves  to  folly  and  vice,  that  they  do  not  even 
endeavour  to  learn  anything  good  and  useful.  It  is  easy 
to  conceive  that  men,  in  all  well-regulated  states,  must  im- 
prove, and  be  better  instructed,  and  that  their  understanding 
is  more  disposed  to  choose  the  good  and  to  reject  the  evil. 
It  is  w(M:thy  of  ren^rk^  how  often  men  allow  themselves 
to  be  deceived  by  a  ncune.  We  frequently  call  the  past 
ages,  "  the  olden  times,*'  and  our  ancestors  **  the  ancients," 
and  we  fancy  that  we  thus  pay  particular  respect  to  their  age 
and  their  wisdom.  But  wlmt  are  called  the  ^  ancient  days" 
were  exactly  the  "  young  days"  of  the  human  race;  man- 
kind is  now  older  and  more  experienced  than  it  was  in  past 
ages;  but  we  should  not  pride  ourselves  on  tiiat,  fbr  our 
descendants  will  be  still  better,  and  more  experienced  than 
we  are.  Let  us  only  endeavour  to  leave  behind  us  the  re^ 
membrance  ib&t  we  have  not  disgraced  the  time  in  which 
we  lived. 

Valour  was  the  virtue  most  usually  met  with  among-  our 
ancestors.  Exactly  because  men  were  less  enlightened  they 
were  more  easily  roused  into  a  dispute,  and  tempted  by  rapacity; 
and  since  coimtries  at  that  time  rarely  enjoyed  good  govern- 
ments and  wise  regulations,  people  lived  in  continual  warfere. 
Each  petty  lord  could  wage  war  against  his  neighbour,  and 
several  petty  lords,  when  united,  were  able  to  join  against 
their  sovereign.  They  therefore  recognised  no  other  virtue  but 
valoi^,  which  they  constantly  strived  after.  In  our  days  Hie 
passions  oi  men  are  more  curbed  by  reason,  and,  above  all' 
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ment  will  gradtiallj  biing  more  and  more  people  to  tlie 
dear  knowledge  that  all  that  is  wicked  is  also  foolish ;  and 
he  who  constantly  keeps  tiiis  truth  in  riew,  which  is  taught 
both  by  religion  and  by  reason,  cannot  but  feel  himself 
throngh  it  strengthened  in  rirtue. 

Enlightaiment  contributes  powerfully  to  extinguish  revenge, 
cruelty,  and  pride,  ammig  mankind.  Christianity  ccmdeninB 
these  vices  in  the  strongest  manner,  and  exhorts  us  with  all 
its  power  towards  love.  We  must  be  mentally  blind,  if  in 
reading  the  events  of  the  world,  we  do  not  see  the  great 
effect  it  has  thus  exercised  on  the  numerous  nations  Vho 
have  been  received  into  the  Christian  church.  But  an  atten- 
tive perusal  of  these  events  proves  to  us,  again,  that  enlighten- 
ment has  accompanied  Christianity.  The  more  Christians 
became  enlightened,  so  much  the  more  they  were  oUiged  to 
fulfil  the  commandment  of  love  and  humility.  The  two  com- 
mandments are  more  intimately  connected  than  at  first  sight 
would  appear;  for  he  who  thinks  a  great  deal  of  Mmself,  and 
but  slightly  of  others,  is  strongly  tempted  to  forget  love; 
indeed,  to  undervalue  others  so  disproportionatdy,  is  of  itself  a 
proof  of  a  want  of  love.  I  need  not  say  much  of  the  contempt 
with  wh^h  those  formerly  in  power  treated  the  common  people, 
and  especially  their  own  subjects ;  ihe  case  is  sufficiently  well 
known.  A  great  nuiny  bad  usages  are  connected  with  it ;  the 
pride  <^  the  master  usually  demanded  the  greatest  humility 
from  those  beneatdi  him.  It  is  delightful  to  see  what  a  grei^ 
dnage  has  been  introduced  by  the  increase  of  ^ilight^i- 
ment.  As  tiie  upper  classes  became  more  enlightened,  they 
fbnnd  less  delight  in  seeing  their  fellow-creatures  humble 
tfaemsdves  before  them  in  the  dust ;  and  as  the  lower  dasses 
became  more  enlightened,  their  superiors  found  that  they 
could  both  demand  as  well  as  deserve  better  ta^eatment. 

Thus  it  has  come  to  pass  in  nearly  all  Christian  countries, 
and  onr  beloved  Denmark  has  not  been  behind  the  rest.  It 
nmst  be  weU  known  to  every  Dane,  how  the  oppression  and  c<m- 
tempt  in  which  the  peasants  formerly  lived,  disa|^ared  to- 
wards the  end  of  the  last  century,  and  the  share  which  Frederic 
TI.  took  in  its  extinction,  who,  long  before  he  ascended  the 
throne,  had  already  done  so  much  for  his  people.  It  also 
deserves  to  be  remembered,  that  those  who  laboured  in  the 
cause  by  word  and  deed,  were  no  peasants,  and  therefore  were 
not  thwe  who  had  suffered  the  wrong,  but  that  they  w^?e 
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men  impelled  by  integrity,  and  love  to  their  fellow-creatures. 
Ike  mo6t  difitinguisked  among  these  were  the  noble  bene- 
hekxa  of  the  peasantry,  the  great  statesman.  Count  Andreas 
Peter  Bemsdo^  Count  Christian  Reventlow,  so  well  yersed 
in  the  internal  constitution  of  his  country,  and  the  eloquent 
and  learned  lawyer,  the  general  procurator,  Christian  Col- 
bjomsen,  who  with  the  most  unselfish  zeal  promoted  this 
great  endeavour,  more  honourable  than  the  most  successful 
war.  Shortly  afterwards,  with  the  same  philanthropy,  we 
provided  for  tiie  interests  of  our  black  brethren,  who  in  another 
quarter  of  the  world,  had  been  previously  sold  like  cattle,  to 
be  used  as  beasts  of  burden.  Christianity  and  humanity 
have  for  nearly  three  centuries  demanded  the  abolition  of 
this  shameful  trade  in  men ;  but  many  persevered  in  it,  from 
motives  of  self-interest,  until  the  numerous  and  zealous 
Mends  of  humanity  who  fought  the  cause  of  the  unfortunate 
negro,  succeeded  in  their  efforts  in  enlightening  them.  The 
Dsuiish  king  set  the  example  of  the  abolition  of  the  slave 
trade,  and  he  who  most  zealously  supported  him  in  this 
endeavour  was  Count  Ernest  Schimmelmann,  who  possessed 
large  West  Indian  estates,  which  up  to  that  time  had  been 
cultivated  by  slaves. 

I  only  recall  this  to  the  remembrance  of  my  coimtrymen 
in  order  that  they  may  see  in  some  of  these  well-known  ex- 
amples, how  powerfully  enlightenment  has  contributed  to  pro- 
mote the  Christian  precept  of  love ;  for  we  vainly  seek  during 
the  dark  ages  for  such  a  wise  and  philanthropic  action.  We 
have  not  space  here  to  enlarge  upon  the  examples  from  other 
countries.  I  will  only  add,  that  the  number  of  those  who 
are  labouring  to  diminish  oppression,  to  alleviate  the  destiny 
of  the  poor,  and  even  to  reconduct  the  criminal  into  the  right 
path,  appears  constantly  to  increase.  The  zeal  with  which 
so  many  have  contributed  to  spread  the  knowledge  of  the 
Bible,  is  sufficiently  well  known. 

Before  I  conclude,  I  must  guard  against  a  misinterpretation 
of  what  I  have  here  said.  I  should  be  greatly  misunderstood 
if  it  were  supposed  to  be  my  opinion,  that  much  good  did  not 
happen  in  past  ages,  and  that  many  pious  and  noble  men  had 
not  then  lived.  That  would  be  at  variance  with  clear  truth. 
I  should  as  little  believe  that  great  improvements  are  not 
wanted  in  our  days.  My  intention  was  only  to  show  that 
the  world,  taken  altogether,  is  advancing  towards  a  better 
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condition,  and  to  point  out  the  way  by  wliich  man  has  ap« 
proached  a  more  desirable  state,  in  order  that  we  may  pursue 
our  path  so  much  the  more  courageously  in  future,  and  that 
every  one  may  promote  in  his  own  circle  the  distribution  of 
useful  knowledge,  as  much  by  the  instruction  of  the  young  as 
by  the  enlightenment  of  the  old. 
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NATURAL  SCIENCE 

IN   ITS    RELATION    TO   DIFFERENT   PERIODS  OF 

THE  WORLD,  AND  TO  THE  PHILOSOPHY 

PREVALENT  IN  THEM. 


A  Critical  Notice  of  Steffens*  Polemical  Journal  for  the 
furtherance  of  Speculative  Physics,  First  Part,  Breslau, 
1829. — From  the  "  Monatsschrift  fur  Literature'  Vol,  7/7., 
1830. 

The  best  dispute,  though  one  most  rarely  met  with,  is 
that  which  leads  to  reconciliation ;  and  these  polemical 
papers  will  certainly  contribute  much  towards  this  end,  if  the 
author,*  as  we  may  venture  to  hope,  will  continue  them  in  the 
spirit  in  which  they  have  been  commenced.  They  are  intended 
to  contain  copious  criticisms  on  the  physical,  chemical,  and 
physiological  theories  of  the  day,  as  they  appear  from  a  spe- 
culative point  of  view;  but  the  author  wiU  not  speak  the 
language  of  any  one  philosophical  school.  "Real  living 
speculation,"  he  says  in  the  preface,  "  is  not  bound  to  the 
phraseology  of  a  school.  Each  important  part  of  the  science 
of  nature,  while  it  developed  itself  historically,  formed  for 
itself  a  peculiar  language.  Criticism  should  cling  to  this,  and 
verify  her  higher  position  through  the  prevailing  modes  of 
representation,  rather  than  by  speculative  formulas.  It  is  of 
course  imderstood,  that  we  would  not  meanwhile  sacrifice 
speculative  seriousness,  to  a  shallow  intelligibility." 

As  much  dispute  has  ensued  in  the  learned  world  from 
the  want  of  a  proper  mutual  understanding,  and  as  this  seems 
to  be  peculiarly  the  case  in  the  dispute  between  speculative 
science  and  those  natural  sciences  which  follow  the  path 
of  experience,  the  author's  principle  to  employ  the  adopted 
language  of  each  science,  will  contribute  much  to  unite  all 
minds.     The  first  part  is  chiefly  occupied  in  pointing  out  the 

*  Heinrich  Steffens,  late  Professor  of  Philosophy  and  Scandinavian 
Literature  at  the  University  of  fierlin. — TV. 
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gpirit  in  which  Natural  Science  has  developed  itself  during 
the  last  tew  centuries.  We  see  in  this  representation  the 
man  of  enlarged  mind,  whose  view  is  not  limited  to  one 
single  science,  but  who  rather  surveys  the  relation  of  all  science 
to  the  development  of  the  human  race.  Should  he  even, 
in  his  bold  attempts  to  discover  the  internal  unity  of  things, 
occasionally  fall  into  error — from  which  indeed,  he  is  secure, 
who  does  not  venture  upon  any  bold  attempt  at  all — we  still 
cannot  be  surprised  that  there  are  many  who  would  rather 
dare  with  him,  even  if  they  were  to  fall  with  him,  than  share 
the  security  of  the  latter.  We  will  endeavour  to  follow  the 
author,  though  not  incautiously ;  but  whether  we  always 
preserve  the  right  medium  between  too  little,  or  too  much, 
this  must  be  decided  by  others.  Every  one  who  knows  our 
journal,  must  be  already  aware  that  the  author's  conviction 
of  the  great  mental  value,  and  the  deeply  influential  character  \ 
of  Natural  Science,  as  we  have  now  to  pourtray  it,  is  by  no 
means  foreign  to  ourselves.  The  principal  idea  in  StedSens' 
pamphlet  is  given  for  the  most  part  very  briefly,  in  some 
passages  which  are  intended  either  to  be  stiU  further 
explained,  or  to  communicate  the  result  of  preceding  re- 
searches. We  therefore  can  generally  allow  the  author  to 
speak  for  himself,  and  so  much  the  rather,  as  we  may  feel 
convinced  that  our  readers  will  listen  to  him  with  pleasure. 

"The  view  af  nature  generally  prevailing  at  any  deter- 
mined time,"  says  the  author,  (p.  3,)  "as  it  appears  in 
different  nations,  marked  with  their  peculiar  stamp,  is  the  I 
foundation  of  their  whole  science,  the  medium  of  all  their 
knowledge,  while  its  influence  spreads  over  every  department 
of  life.  It  has  an  important  influence  on  all  social  order,  on 
morals,  nay,  even  on  religion.  It  is  the  pecidiar  mode  of 
viewing  nature,  which  especially  imparts  a  marked  peea- 
liarity  to  certain  periods,  by  which  they  are  distinctly  sepa- 
rated from  the  earlier  and  later  periods,  and  stand  forth  as 
peculiar  and  distinguished  historical  phenomena.  We  may 
venture  to  assert,  that  although  the  mfluence  of  prevailing 
views  of  nature  cannot  have  remained  hidden  from  historians 
(so  that  the  more  faithfully  the  picture  of  a  period  is  delineated, 
so  much  the  more  distinctly  does  this  inflbenee  appear),  yet 
they  have  not  yet  recognised  the  whole  depth,  and  the  imioea- 
surable  force  of  this  tendency  of  the  human  mind." 

Pages  3  and  4.     **  Even  the  doctrines  of  the  scho<^  are 
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more  itnportant  than  we  are  generally  inclined  to  admit. 
Principles  which  have  been  there  long  contested  as  mere 
conjecture,  which  are  grounded  on  inyestigations  that  in 
their  widest  extent  never  overstep  the  limits  of  the  schools, 
and  which  have  slowly  grown  up,  not  unfrequently  become 
the  prevailing  view,  and  exercise  a  power  over  the  minds  of 
all,  which  the  less  it  is  acknowledged  is  so  much  the  more 
forcible.  What  still  continues  to  be  doubtful  in  the  schools, 
or  at  the  most  seems  but  a  probable  hypothesis,  becomes  an 
important  guide  to  the  mode  of  thinking  among  the  people  ; 
and  not  imfrequently,  views  which  have  been  formed  by 
earlier  schools,  have  been  most  powerful  when  they  were 
here  overset.  In  this  manner  historical  movements  have 
originated ;  violent  struggles,  now  of  one  school  in  its  growth, 
against  that  which  is  past ;  now  of  the  new  one,  already 
become  powerful,  with  the  prevailing  views  of  the  people. 
The  latter  have  resisted  a  change  to  which  they  are  destined 
in  the  fiiture  to  submit,  in  order  perhaps,  that  centuries  after- 
wards they  might  begin  a  similar  struggle  with  the  same 
violence,  and  with  the  same  results." 

The  physical  philosophy  prevailing  at  the  present  time,  con- 
sidered as  a  peculiar  tendency  in  the  human  mind,  is  modem, 
and  really  commenced  in  the  17th  century,  after^  however,  it 
had  undergone  a  long  system  of  preparation.  "  The  traces  of 
that  period,  now  supplanted,  have  not  even  yet  disappeared ; 
they  dwell  in  the  views  of  the  people :  banished  from  science, 
they  exist  modified,  though  not  essentially  altered,  in  poetry — 
indeed  few,  not  even  those  who  are  thoroughly  penetrated  by 
the  prevalent  doctrine  which  has  a  direct  influence  on  the 
development  of  their  minds,  can  entirely  ward  off  the  in- 
fluence of  a  mode  of  thought  to  which  they  are  directly 
opposed."  And  yet  it  is  difficult  to  transport  ourselves 
wholly  into  the  mode  of  thought  of  those  times,  on  which 
account  the  author  thinks  his  representation  of  the  case 
must  be  very  deficient.  His  readers  will  certainly  find  it 
both  interesting  and  eloquent. 

P.  5.  "  The  earth  reposed  in  the  centre  of  the  universe, 
roxmd  which  the  heavens  were  arched.  The  moon,  the  Sun, 
the  planets  on  their  wandering  and  apparently  intricate 
paths,  had  each  their  peculiar  heaven,  their  peculiar  arch,  in 
"which  they  moved,  and  the  action  of  this  arch  was  concen- 
trated at  that  point  where  the  heavenly  bodies  appeared, 

s2 
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and  therefore  they  came  forward  with  still  greater  power, 
when  they  were  united  (in  conjunction),  either  opposing  or 
supporting  each  other.  The  firmament,  with  countless  stars, 
stretched  like  a  vast  arch  over  the  heavens  of  the  planets, 
surroimded  by  the  transparent  crystal  heaven,  and  by  the 
light-giving  fiery  empyrean,  and  beyond,  in  mystic  distance,  lay 
the  primum  mobile.  But  the  earth  was  in  the  middle:  all 
the  planets  stood  related  to  her,  as  to  their  common  centre. 
The  universal  creation,  with  all  its  hidden  powers,  had  become 
more  closely  united  to  the  human  race ;  their  home  was  the 
whole  system  of  the  universe.  The  infinitude  of  existence 
was  not  directly  revealed  to  them,  but  it  was  only  as  a  pheno- 
menon fettered  and  bound  to  the  central  point,  and  shining 
forth  from  that  point,  that  it  received  in  limited  form  its 
original  importance." 

P.  6.  "  As  the  earth  was  the  centre  of  the  universe,  so 
that  all  sympathetic  forces  and  materials  here  united  to  pro- 
duce, to  preserve,  and  to  mould  the  completeness  of  existence; 
80  man  was  the  centre  of  the  earth,  the  microcosm ;  and  the 
planets  acted  with  friendly  or  hostile  influence  at  his  birth, 
as  they  had  co-operated  at  the  birth  of  the  first  created 
being. 

"The  Father  had  disclosed  all  the  riches  of  his  creation  to 
the  earth,  had  entrusted  it  with  the  mystery  of  his  intentions, 
—even  the  announcement  of  salvation  through  the  Son  was 
manifested  in  an  earthly  form ;  and  as  the  whole  power  of 
the  Father  was  thought  to  concentrate  itself  on  the  visible 
earth,  so  all  salvation,  through  redemption,  was  to  be  united 
in  one  visible  church,  with  one  bodily  head ;  finally,  as  the 
whole  power  of  the  Father  was  repeated  in  a  limited  form  of 
creation  in  each  individual  man,  so  the  incarnation  of  the 
Saviour  was  repeated  for  every  partaker  of  the  Holy 
Supper. 

"  And  as  nature  lived  and  was  preserved  under  the  in- 
fluence of  foreign  planets,  so  all  that  was  mighty  in  history 
was  borrowed  fi:om  foreign  nations.  The  foreign  wisdom  of 
a  nation  which  had  perished,  and  which  could  scarcely  be 
recognised  through  the  glow  of  eastern  metaphor,  composed 
in  a  strangely  distorted  form  their  whole  science  ;  a  foreign 
imperfect  language  even  limited  their  thought ;  foreign  insti- 
tutions regulated  their  towns,  foreign  rights  their  social 
relations,  even  religion  itself  was  transmitted  to  them  from 
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a  foreign  eastern  nation ;  the  primum  mobile,  the  original 
producing  power  in  history,  as  well  as  in  nature,  was  remoyed 
entirely  out  of  their  own  hands." 

P.  7.  "  And  yet  this  only  concerned  their  yiew  of  the 
subject.  They  were  penetrated  by  the  spiritual  principle, 
although  unconsciously,  for  they  felt  themselves  placed  in  a 
centre,  surrounded,  not  by  a  finite,  but  by  an  infinite  circum- 
ference. Hiort*  makes  tie  correct  remark,  that  the  concep- 
tion of  organism  was  wholly  unknown  to  the  writers  of  the 
Middle  Ages,  and  that  the  idea  failed  them,  because  they  felt 
themselves  absorbed  in  one  vast  organism.  The  idea  of  a 
umversal  life,  in  which  all  was  swallowed  up,  was  the  uncon- 
scions  support  of  their  views,  and  therefore  could  never,  as 
such,  become  the  object  of  their  consideration.  It  was  from 
this  tendency  of  the  spirit,  which  seems  so  one-sided  to  us, 
that  it  was  enabled  to  produce  such  great  and  mighty  things 
— to  produce,  that  is,  a  noble  era,  a  joyous,  significant  poesy,  a 
beautiful  and  characteristic  art ;  in  short,  an  admirable  cha- 
racter of  its  own,  which  we  ventured  to  notice  in  a  former 
"writing.  It  was  a  notice  which  may  seem  to  be  guided  by 
party  feeling,  to  those  who  can  never  raise  themselves  above 
the  individual  historical  facts,  and  who  are  not  capable  of 
bringing  out  in  purity  the  inward  producing  spirit  of  an 
extraordinary  penod,  from  the  confiusion  of  circumstances, 
and  to  make  it  the  subject  of  distinct  consideration. 

'*  But  this  was  a  necessary  result  of  the  peculiar  spirit  of  the 
age,  that  the  thinker  felt  himself  bound  by  nature,  with  which 
he  was  both  internally  and  externally  muted.  He  could  not 
separate  himself  from  it  to  make  himself  the  object  of  his 
own  exact  inquiry  ;  each  observation  ended  with  something 
inconceivable  and  transcendental;  every  reflection  floated 
into  a  kind  of  prophetic  feeling,  and  all  precision  and  dis- 
tinctness vanished,  even  where  it  endeavoured  to  form  itself." 

After  the  author  has  spoken  of  the  four  elements  and 
their  qiuditates  primariao  and  secundaria^  he  introduces  the 
adoption  of  a  horror  vacui,  as  a  first  attempt  to  explain  those 
phenomena  which  were  followed  up  by  experiment ;  a  theory, 
indeed,  which  was  borrowed  from  the  Aristotle  of  the  Middle 
Ages,  but  of  which  we  find  nothing  iu  the  older  physicists. 

P.  9.  "  Because  the  idea  of  the*  organism  was  the  instinc- 
tive principle  of  all  their  perceptions,  and  on  that  account 

*  In  his  work  on  the  Exigena  of  Johannes  Scotos,  otherwise  known  as 
Dons  Scotos. 
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could  not  be  the  object  of  reflection ;  the  other  principle 
that  similar  things  seek  themselves,  did  not  appear  as  a  mere 
dead  attraction,  but  as  sympathy  and  antipathy.  For  those 
aboTe-men'tioned  qualities  were  the  external  forms  of  things; 
the  deeper  foundation,  on  the  other  hand,  whence  this  attrac- 
tion originated,  sprang  from  the  internal,  actual,  living  forms." 

This  formed  one  of  the  most  essential  features  in  the 
character  of  those  times.  It  was  not  believed  that  what  thus 
sought  or  shunned  each  other  were  different  in  the  living  and 
the  dead.  "  When  the  conjunction  of  the  stars  at  the  birth 
of  a  man  seemed  particularly  favourable  ;  when  amber  after 
friction  attracted  light  bodies,  and  the  magnet  attracted  iron ; 
when  minerals  were  found  to  move  in  dissolving  liquids; 
when  men  by  look,  by  word,  or  especially  by  secret  influence, 
worked  on  one  another,  these  effects  sprang  from  the  same 
principle.  Even  antipathy,  the  destructive  agent,  arose  from 
the  tendency  of  similar  things  to  imite  together.  But  they 
especially  recognised  one  great  separation,  one  original  con- 
tradiction in  existence ;  it  formed  the  basis  of  their  collected 
knowledge,  and  was  of  an  entirely  religious  nature.  It  was 
the  prevailing  view  of  God  and  the  Devil.  The  former  was 
the  principle  of  the  invariable,  the  all-supporting,  the  holy; 
the  latter  was  the  principle  of  destruction  and  hostility." 

P.  11.  "This,  however,  was  the  important  peculiarity  of 
that  period, — ^that  as  the  earth  was  viewed  as  the  centre  of 
the  universe,  the  prtmum  mobile,  embracing  all  matter,  and 
God  was  regarded  as  uniformly  penetrating  cdl  things ;  so  also 
man  did  not  behold  the  eternid  in  the  spiritual,  and  raised 
above  all  earthly  consciousness,  but  as  bound  to  the  micro- 
cosm of  earthly  personality,  so  that  this  never  ceased  to  be 
the  centre  of  all  existence. 

"  Hence  even  their  religion  was  an  elevated  and  infinite^ 
extended  sensationalism;  their  highest  feeling  could  not 
extricate  itself  from  a  form  of  consciousness  which  was  bound 
to  corporeal  existence,  and  thus  their  whole  physical  philo- 
sophy was  magic." 

P.  12.  **  What  were  then  considered  as  the  highest  scien- 
tific efforts  of  the  magician,  tended  to  separate  the  Divine 
Element,  wherever  it  was  found  to  be  sulHed  by  opposing 
elements  in  visible  nature ;  in  order  that  the  divine  and  sus- 
taining principle,  which  lay  concealed  in  every  inner  form, 
might  iireely  act.  This  is  alchemy,  no  chance  and  arbitrarily 
imagined  thought,  but  rather  a  thoroughly  necessary  and 
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abedutely  essential  element  of  the  preyailing  pliysics.  All 
physicists  searched  for  the  philosopher's  stone, — ^nay,  were 
compdUd  to  seek  for  it,  for  at  that  time  there  existed  no 
other  physics,  and  none  other  could  arise.  The  production  of 
this  most  noble  centre  of  all  existence,  was  as  much  a  reli- 
gious act  as  a  physical  experiment;  and  diis  general  pre- 
vailing endeavour  offers  the  most  striking  proof  of  the  manner 
in  which  the  spirit  was  bound  to  the  earthly.  This  purified 
matta:,  in  which  lay  concentrated  the  original  force  of 
creation,  when  applied  to  the  macrocosm  could  not  fail  to 
produce  the  most  noble  materials,  such  as  jewels :  above  every- 
thing, gold ;  but  on  the  same  principle,  applied  to  the  micro- 
cosm (because  the  original  preserving  principle  is  the  same 
in  both)  it  was  likewise  conducive  to  health  and  to  the  pro- 
longation of  life." 

Pp.  12  and  13.  "  Superstition  never  arose  of  itself;  it  can 
never,  in  accordance  with  its  first  origin,  be  considered  as 
abscdutely  arbitrary.  The  universal  reference  of  everything 
to  a  state  of  consciousness  fettered  by  sensationalism  (although 
the  latter  was  nevertheless  penetrated  by  the  entire  fulness 
of  the  All)  generated  that  one-sided,  but  in  itself  powerful 
and  remarkable  tendency,  from  which  superstition  originated, 
and  was  compelled  to  originate.  Man  lives  in  a  constant 
internal  dissension  between  thought  and  inclination,  which 
he  is  never  entirely  able  to  overcome.  But  this  inward 
struggle  had  at  that  time  a  deeper  signification.  The  fulness 
of  existence,  the  whole  power  of  nature,  stood  opposed  to 
the  combatant,  and  it  was  necess^n^r  he  should  decide.  That 
region  of  pure  contemplation  in  which  we  feel  ourselves,  if 
not  purified,  yet  still  at  rest,  so  long  as  we  remove  all  pheno- 
mena to  a  distance,  and  entirely  resign  ourselves  to  thought^ 
could  then  only  be  approached  from  afar,  or  the  whole  force 
of  an  undivided  life  was  compelled  to  be  sacrificed  to  the 
effort.  Thus  the  inward  struggle  was  heightened,  and  there 
was  scarcely  ever  a  more  decisive  one.  He  who  yielded 
himself  to  the  contemplation  of  the  Divine,  without  quitting 
the  position  to  which  he  was  fettered  by  the  times,  who  sought 
that  purifying  process  through  Divine  assistance,  that  know- 
ledge of  the  signature  of  things  which  revealed  their  connec- 
tion with  the  stars  and  with  the  universal  ruling  powers ;  he 
^as  at  once  the  wise  and  the  holy  man ;  his  superstition,  as 
we  call  it,  was  the  faith  of  his  time ;  he  was,  in  the  manner 
of  that  period,  scientifically  educated.     But  just  because  this 
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struggle  laid  claim  to  the  whole  of  existence,  to  i^e  sentiments 
as  much  as  to  the  thoughts,  it  was  rarely  completely  decided. 
That  which  we  now  enstamp  and  pardon  as  the  vanity  of 
philosophers ;  that  which  joined  to  great  talent  is  often  con- 
sidered as  a  useful  motive  to  evoke  what  is  most  important 
and  significant,  all  this,  at  that  time,  took  a  much  more 
dangerous  character.  The  antithesis  was  thus  formed  be- 
tween white  and  hlack  magic ;  between  that  which  originated 
in  the  preserving  principle,  and  which  in  the  usual  accepta- 
tion of  the  term  might  be  called  orthodox,  and  that  which 
originated  in  the  destructive  principle,  which  even  in  the 
sense  of  that  period  may  be  called  superstitious,  for  all  that 
it  was  able  to  produce  was  only  illusion,  although  this  ex- 
tended ferther,  and  was  more  powerful  than  we  are  inclined 
to  admit." 

We  have  been  unwilling  to  hinder  our  readers  from  pur- 
suing the  train  of  the  author's  thoughts,  and  have  therefore 
repressed  every  remark  till  we  had  reached  this  resting-point, 
that  the  reader  might  behold  the  animated  and  powerful  pic- 
ture which  the  author  has  drawn  with  his  own  eyes,  not 
through  foreign  glasses.  It  lies  in  the  very  nature  of  such  a 
delineation  that  some  features  should  be  often  more  sharply 
exhibited  than  they  are  presented  by  nature ;  but  whether 
perhaps  there  are  not  certain  features  which  have  'been  com- 
prehended with  a  preference  which  excludes  others  no  less 
important,  or  whefiier  certain  features  have  been  r^idered 
too  prominent  in  their  relation  to  others,  we  will  now  leave 
to  the  judgment  of  the  reader,  and  more  especially  to  that 
of  the  author  himself. 

The  whole  description  which  has  been  given  of  the  Middle 
Ages  seems  to  produce  an  impression  as  if  it  owed  its  origm 
wholly  and  entirely  to  the  views  of  nature  then  prevalent,  and 
yet  assuredly  this  is  not  the  opinion  of  the  author.  The  Middle 
Ages,  with  some  particular  exceptions,  had  almost  the  same 
views  of  nature  as  were  held  by  Asiatic  nations  before  Christi- 
anity, and  yet  the  spirit  of  the  Middle  Ages  was  in  many 
respects  very  different  from  that  of  Asia.  That  which  gave 
the  Middle  Ages  its  character,  by  which  it  was  distinguished 
from  more  ancient  times,  was  doubtless  the  result  of  the 
remarkable  intercourse  which  then  existed  between  unci- 
vilized races  and  other  nations,  whose  intellectual  develop- 
ment had  reached  an  excess  of  refinement  and  become  obso- 
lete, and  who  were  compelled  to  bend  before  the  brute  force 
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of  human  nature ;  but  on  the  other  hand,  they  not  merely 
imparted  to  them  the  sma]l  portion  of  science  which  the 
others  were  capable  of  receiving,  not  merely  exercised  an 
immense  influence  on  their  language,  laws,  and  goTcmment, 
but  also  communicated  to  tjjem  a  new  religion,  and  a  religion 
truly  which,  with  irresistible  though  slowly-acting  power,  was 
to  exercise  an  endiiring  influence  over  them,  and  which  at 
the  same  time  caused  foreign  languages  and  the  wisdom  of 
the  East  to  become  a  constant  object  of  their  endeavours. 
Other  nations,  with  the  same  views  of  nature,  had  developed 
themselves  to  the  greatest  freedom ;  the  obstacle  which  fet- 
tered the  spirit  of  the  Middle  Ages  was,  that  men  were  then 
compelled  to  walk  in  the  leading-strings  of  foreign  nations. 
If  we  were  describing  the  Middle  Ages,  and  only  gave 
secondary  importance  to  the  views  of  nature,  we  should,  in 
the  first  place,  mention  what  the  author  himself  (pp.  6  and  7) 
has  said  in  such  a  striking  manner,  and  so  aptly,  of  foreign 
influence  on  the  Middle  A^es.  That  which  was  peculiar  in 
their  views  of  nature,  and  diflbrent  from  stiU  older  periods, 
was  especially  to  be  ascribed  to  this  foreign  influence.  Even 
the  Eomish  church  could  not  have  reached  that  powerful 
hierarchical  form  to  which  it  afterwards  grew,  had  not  an 
ignorant  population  required  such  dominion,  and  gladly 
submitted  to  it. 

Do  not  let  us  be  misunderstood,  as  if  we  believed  that  the 
author  would  himself  overlook  this,  or  that  he  had  said  any- 
thing from  which  this  might  be  directly  inferred ;  but  we  do 
not  very  clearly  see  how  far  his  idea  of  the  case  deviated  from 
our  own,  and  we  hope  that  he  will  explain  himself  more  clearly 
in  the  continuation  of  his  work.  That  we  may  not  prolong  a 
possible  misimderstanding,  it  may,  perhaps,  be  useful  to  say, 
that  we  by  no  means  understand  by  what  we  have  just  said, 
that  the  spirit  of  the  Middle  Ages  had  been  composed  from 
those  co-operating  elements.  The  spirit  of  each  peculiar 
period  is  tbe  spirit  of  man  himself,  more  immediately  deter- 
mined by  the  development  which  it  must  receive  from  all 
preceding  and  contemporaneous  impressions,  as  well  from 
those  which  come  from  without,  as  from  the  reciprocal  action 
of  the  various  elements  of  intellectual  development  them- 
selves ;  thus,  for  instance,  the  views  of  nature  influence  both 
religion  and  government,  as  these  react  on  them.  We  do 
not,  however,  present  these  as  chance  coincidences,  however 
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much  tihey  may  have  the  appearance  of  chance  in  our  eyes ; 
but  as  produced  according  to  the  eternal  laws  of  the  world, 
to  which  both  the  seasonable  development  of  the  human 
mind,  and  that  of  material  nature,  are  subordinate.  That 
these  laws  do  not  differ  from  the  Divine  Will,  we  consider  as 
clearly  proved.  But  as  we  always  express  ourselves  most 
distinctly,  when  what  we  have  to  explain,  points  to  that  which 
is  most  nearly  connected  with  it,  smd  not  to  its  original 
source,  so  we  have  also  here  commenced  with  the  most  nearly 
related  subject. 

That  which  the  author  says  of  what  is  excellent  in  the 
Middle  Ages,  p.  160,  &c.,  is  indeed  most  admirably  im- 
plied, and  he  can  hardly  speak  more  upon  the  subject ;  bat 
it  must  be  expressly  told  to  the  many  Uind  worshippers  of 
the  Middle  Ages,  who  particularly  chng  to  the  reputation 
which  is  attributed  to  that  period,  and  who  scarcely  feel,  with 
sufficient  force,  the  actual  depth  of  the  shadowy  side  of  the 
picture  which  he  draws,  that  what  was  excellent  in  those 
days  was  but  thinly  sown.  The  barbarism  and  vice  in  the 
history  of  that  period,  appears  to  preponderate  in  a  frightful 
degree.  Let  us  only  venture  on  a  comparison ;  the  limit  we 
iix  upon  may  certainly  be  arbitrary,  but  we  shall  not  be  very 
wrong,  if  we  choose  the  era  of  the  discovery  of  printing, 
which  is  so  remarkable  from  its  causes,  from  its  effects,  and 
from  the  event*  which  occur  simultaneously  with  it.  Let  us 
now  collect  all  which  can  throw  glory  on  the  Middle  Ages, 
and  unless  we  entirely  close  our  eyes  to  later  times,  we  shall 
be  compelled  to  admit  that  they  were  far  behind  us  in  all 
which  ennobles  mankind,  while,  on  the  other  hand,  they  a$ 
far  surpassed  us  in  examples  of  hoiTor  and  vice ;  though  indeed 
it  is  with  sorrow  that  the  friend  of  humanity  beholds  a  £earful 
number  of  instances  of  vice,  even  i^  later  times. 

The  author  discovers  a  remarkable  peculiarity  in  the 
Middle  Ages,  in  the  fiict  that  reflection  by  the  understanding 
was  entirely  excluded.  He  will  not  allow  the  subtilty  of  the 
scholastics  to  serve  as  an  ai^ument  against  this,  but  says, 
p.  26,  "  If  reflection  by  the  understanding  now  pre-sup- 
poses  an  original  separation  of  being  and  thought,  and  in  such 
a  manner  that  the  thought  appears  originally  empty,  a  mere 
faculty  for  the  reception  of  the  impressions  of  sensation, 
notions,  therefore,  become  only  the  mere  abstractions  of 
concrete  perceptions,  and  through  these  receive  their  reality 
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as  tliey  tiiemselves  did  from  their  own  original  impressions ; 
yet,  in  those  earlier  days  there  was  no  question  of  such  a 
separation ;  notions  were  indeed  abstracted  from  thmgs,  but 
the  unity  of  botii,  if  not  reco^ised  with  distinct  conscious- 
ness, was  yet  admitted.  Jhe  notions  formed  themselves 
within  the  soul,  as  in  a  peculiar  world,  and  yet  this  world 
contained  all  its  external  forms  and  relations;  it  appeared, 
therefore,  as  the  primum  mobile,  which  embraced  and  ruled 
nature,  though  separated  from  her  as  the  eleventh  heaven— 
and  stioiggled  for  an  internal,  as  here  for  an  external.  Infinity. 
Ott  this  account  we  perceive  at  that  time  a  wonderful  richn^ 
of  the  inner  world  of  thought,  down  whose  precipice  we 
scarcely  venture  to  look,  whUe  the  external  world  was  less 
regarded,  and  was  only  able  to  excite  attention  where  it 
directly  set  in  motion  the  most  inward  world." 

With  regard  to  the  first  circumstance,  that  reflection  was  a 
stranger  to  that  period,  the  author  appears  to  us  not  to  have 
been  fortunate  in  his  manner  of  expressing  what  he  would 
say;  for  the  whole  dispute  between  the  Nominalists  and  the 
Realists,  which  so  much  agitated  the  philosophy  of  the  Middle 
Ages,  and  which  gave  occasion  to  so  many  ideas  lying  between 
the  two  extremes,  rest^  on  the  question  of  liie  reality  of 
notions.  As  there  is  no  doubt  with  regard  to  the  chief  object 
of  this  dispute,  we  may  borrow  for  our  purpose  the  following 
short  exposition  of  it,  taken  from  the  fmst  and  best  work  on 
the  History  of  Philosophy. 

The  fundamental  principle  of  Nominalism  is,'  according  to 
Buhle,*  as  follows :— "  Reality  only  exists  in  individual  exter- 
nal ^ings.  Universals  are  merely  notions  of  the  understand- 
ing without  reality,  which  are  only  designated  objectively 
through  language,  and  thence  receive  an  appearance  of 
reality,  although  they  themselves  neither  contain  a  reality, 
nor  do  they  correspond  to  a  reality.  The  principle  of  Realism, 
on  the  contrary,  is  this:  There  is  no  reality  in  individual 
external  things.  Universals  are  the  true  reality,  and  indivi- 
duals as  such,  are  only  distinguished  by  accidents." 

We  must,  therefore,  pause  at  another  expression  of  the 
author: — "  The  imdesirable  impress  which  that  period  evinced* 
of  a  limited  consciousness,'*  an  expression  which  may  indeed 
be  defended  in  one  particular  signification ',  but  which,  as  we 
bdlieve,  he  ought  to  explain  more  exactly  and  historicallyj  if 
*  J.  6.  Buhle,  Professor  at  Gdttingen. 


268  KELATION   OF   NATUBAL  SCIENCE 

in  the  succeeding  numbers  he  would  make  a  more  extensiTe 
use  of  the  views  he  has  oflTered  on  the  relation  between  the 
Middle  Ages  and  Modem  Times. 

With  reference  to  the  form  which  in  that  age  the  inner 
world  was  compelled  to  assume,  we  indeed  partly  agree  with 
the  author,  but  yet  find  something  in  which  we  are  compelled 
to  differ  from  him.  We  will,  therefore,  offer  our  opinion  for 
comparison;  but  to  promote  that  mutual  tmderstanding 
which  must  be  the  principal  object  in  every  controversy  where 
both  parties  trust  to  the  honest  love  of  truth  in  each  other, 
we  will  express  the  thoughts  which  we  borrow  from  the 
author,  in  our  own  words. 

It  is  a  matter  of  course,  that  spirits  such  as  guide  and  form 
a  period,  possess  in  themselves  a  creative  activity  which  they 
neither  can  nor  will  suppress ;  it  becomes  a  necessity  to  them 
to  form  an  idea  of  the  world  as  a  whole.  The  poorer  they 
are  in  their  knowledge  of  external  existence,  so  much  the 
more  must  they  limit  themselves  to  their  own  mental  creative 
power.  This  does  not  leave  them  entirely  at  a  loss,  for  it  has 
drawn  its  essence  from  the  same  source  as  aU  the  rest  of 
existence,  and  will  therefore  frequently  conduct  them  to  the 
eternal  laws  by  which  internal  as  well  as  external  nature  is 
governed.  But  it  is  a  necessary  consequence  of  the  limitation 
of  human  powers  that  this  occurs  very  imperfectly.  Truth  is 
only  now  and  then  exhibited  in  its  purity.  Far  more  fre- 
quently the  endeavour  takes  a  false  direction,  and  loses  itself 
amidst  countless  errors.  Mankind  slowly  advances  through 
history  and  science,  yet  with  a  firm  step,  in  spite  of  the  errors 
to  which  it  is  subject  on  the  path.  It  is  only  by  the  contem- 
plation of  real  existence,  that  man  receives  such  a  clear  view 
of  the  Divine  power  exerted  in  the  vastness  of  creation,  and 
of  the  inexpressible  depth  and  harmony  of  reason  in  the  laws 
of  the  world,  as  he  is  able  to  grasp  with  his  Acuities.  But 
before  the  human  race  reaches  this  point,  where  the  spiritual 
that  is  hidden  is  clearly  comprehended  in  the  material,  it 
requires  other  aid.  It  is  a  well-founded  compensation  in  the 
rational  arrangement  of  the  imiverse,  that  man  discovers  a 
treasure  in  himself,  before  he  can  discover  that  other,  which 
lies  external  to  him  in  widely  scattered  elements.  We  must 
therefore  always  admire  the  multitude  of  great  thoughts  and 
happy  views,  which  are  displayed  to  us  in  the  earlier  contem- 
plations of  the  world  during  the  childhood  of  the  human  race. 
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Besides,   they  possess  this  peculiar  beauty,  that  the  mind 
of  man  produces  only  such  creations  as  can  be  easily  com- 
prehended by  the  mind  of  man.     Finally,  in  addition,  that 
these  almost  pure  productions  of  the  mind  do  not  easily  lose 
themselves  in  a  mass  of  individual  objects,  but  present  the 
grand  ideas  with  appropriate  reciprocal  nearness  and  connec- 
tion to  one  another.     Much  indeed  of  this,  but  not  nearly  all, 
may  be  applied  to  the  productions  of  the  spirit  of  the  Middle 
Ages.     Externally  it  was  under  too  much  restraint  for  its 
productions  to  possess  the  same  nature  as  the  earlier  ones  of 
the  human  race.     The  spirit  was,  if  we  may  so  express  it, 
nourished  on  foreign  opinions,  and  not  fertilized  by  mighty 
nature ;  and  on  that  account  the  intensity  of  spirit  which  we 
discover,  may  be  most  nearly  compared  to  the  splendour  of 
luxuriant  flowers.     The  spirit  of  chivalry  and  architecture 
bear  this  scholastic  stamp,  and  exhibit  a  certain  subtilty, 
though  we  cannot  deny  besides,  that  a  part  of  the  eternal 
glory  of  nature  (and  indeed  no  small  portion)  is  here  mani- 
fested in  the  same  degree  as  in  all  the  other  forms  in  which 
a  period  has  developed  itself.     But  in  our  own  century  we 
have    again  seen  a   similar    mistaken  tendency  to   appro- 
priate the  forms  of  the  Middle  Ages;  so  that  our  author, 
who  does  not  justify  this  himself,  will  certainly  agree  with 
us  in  warning  against  such  a  tendency ;  even  if  he  should 
not  quite  agree  with  our  views  of  the  period.    There  is  some- 
thing in  the  whole  condition  of  our  natural  science  which 
strongly  induces  us  to  prefer  it  to  the  older  method  of  research. 
The  great  imiversal  truths,  which  should  proceed  firom  our 
researches,  are  so  scattered  in  the  enormous  mass  of  facts, 
that  they  are  easily  overlooked.     We  cannot,  besides,  deny, 
that   the  majority  of  naturalists  lose   themselves   in  single 
inquiries,  and  but  too  rarely  look  upwards  to  the  whole.     In 
passing  this  judgment,  however,  we  must  admit   that  the 
reason  why  a  great  imiversal  truth  is  often  not  brought  for- 
ward, may  be  that  men  are  not  satisfied  with  its  cei-tainty, 
until  it  has  been  proved,  in  clear  accordance  with  experience ; 
which  from  the  imperfection  of  our  thoughts,  as  much  as  our 
experience,  frequently  does  not  happen  during  whole  genera- 
tions.    It,  therefore,  were  much  to  be  wished,  that  men  of 
comprehensive   and  well-grounded  knowledge,  would  more 
often   attempt    to    communicate  the   great    general    truths 
towards  which  science  has  led ;  yet,  at  the  same  time,  the 
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cultivated  world,  by  instruction  in  the  different  branches  of 
natural  science,  must  be  better  prepared  for  its  reception,  a 
result  which  we  certainly  now  see  more  and  more  prospect  of 
realising^. 

On  the  difference  between  the  magic  of  the  Middle  Ages 
and  the  physics  of  Modem  Times,  the  author  (p.  27,)  makes 
the  truly  accurate  observation,  that  in  former  times  it  was 
assumed  that  all  similar  things  sought  for  union ;  in  latter 
days,  on  the  contrary,  that  similar  things  avoid  each  other, 
and  that  dissimilar  things,  on  the  contrary,  seek  to  unite. 
But  the  progress  of  the  last  few  generations  appears  to  have 
removed  this  contradiction.  Nothing  is  in  opposition  to  itself, 
except  so  far  as  it  at  the  same  time  possesses  something  in 
common ;  a  line  cannot  be  an  antithesis  to  any  thing  but 
another  Une, — ^not  to  a  surface,  nor  to  a  body :  one  kind  of 
electricity  can  only  be  in  antithesis  to  the  otier ;  the  mag- 
netism of  the  north  only  to  the  magnetism  of  the  south. 
The  same  is  proved  in  Chemistry.  Those  bodies  which 
hitherto  we  have  not  been  able  to  analyse  must,  therefore, 
have  this  in  conmion,  that  they  resist  all  our  decomposing 
agents,  even  the  most  powerftil,  and  have  also  such  properties 
in  common  that  they  may  be  considered  as  one  peculiar  class, 
which,  without  meddling  with  hypotheses,  we  may  name 
the  first  class. 

In  this  way  we  recognise  the  antitheses  of  combustible 
bodies,  and  those  capable  of  supporting  combustion.  These 
possess  a  great  mutual  chemical  attraction,  and,  by  uniting, 
form  bodies  of  a  new  order  of  composition,  which  makes  the 
second  class,  and  consists  of  oxides,  in  the  most  extensive 
signification  of  the  word,  of  chlorides,  sulphides,  &c.  Acids 
and  alkalis  (in  the  most  extensive  meaning  of  the  word)  are 
the  antitheses  here ;  and,  as  is  well  known,  the  tendency  to 
unite  between  these  two  groups  is  very  great.  These  form 
the  class  of  the  salts,  which  is  the  third  and  last  among  in(Nr- 
ganic  things,  at  least  so  far  as  our  arrangement  of  facts  has 
hitherto  reached.  It  is  now,  however,  remarkable,  that  the 
bodies  of  the  first  and  of  the  second,  or  of  the  first  and  third, 
cannot  generally  enter  into  direct  combination  with  one 
another.  Neither  is  it  usual  that  bodies  of  the  second  and 
third  class  can  be  combined,  if  we  except  that  which,  in  the 
second  class,  approaches  the  point  of  equilibriimi  or  indif- 
ference between  acids  and  alkalis.     On  the  other  hand,  the 
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bodies  of  the  same  class,  which  stand  in  very  slight,  or  almost 
unknown  antithesis,  to  each  other  will  combine,  if  they  arc 
not  prevented  by  connection  or  something  of  that  kind.  In 
the  present  enormous  mass  of  combinations,  there  may  indeed 
still  exist  many  subdivisions,  in  which  the  law  to  which  we 
have  pointed  will  be  developed  with  far  greater  exactitude. 
It  is  sufficient  to  say  here,  that  bodies,  so  &r  as  they  can 
be  arranged  without  fresh  inquiry,  point  to  the  law'  that 
there  can  be  no  imion  without  a  certain  affinity;  nor  can 
there  be  a  lively,  well-marked  union,  by  which  the  body 
assumes  properties  which  conduct  it  into  a  new  order 
of  composition,  and  make  it  a  new  product,  without  an 
antithesis  within  the  limits  of  this  group ;  so  that  the  same 
law,  only  far  less  defined,  may  be  found  to  exist  in  inorganic 
nature  as  much  as  in  organic,  where  new  productions  pre- 
suppose a  imion  between  beings  of  the  same  kind,  but  of 
opposite  sex.  Afenity  thus  would  be  the  condition  of  union, 
antithesis  of  their  action.  Thus,  the  views  of  older  times  on 
the  tendency  to  unite  have  some  correctness,  as  well  as  those 
of  later  times. 

With  reference  to  the  position,  that  things  which  possess 
opposite  properties  seek  to  unite,  the  author  says  that  this 
happens,  in  the  opinion  of  some,  in  order  to  restore  a  dis- 
turbed equilibrium;  according  to  others,  to  remove  a  real 
antithesis.  Ought  these  assertions  to  mean  more  than  an 
expression  for  the  same  things  in  two  different  modes  of  re- 
presentation ?  If  we  take  the  word  equilibrium  in  its  most 
extensive  sense,  where  we  can  speak  of  electric  equilibrium, 
magnetic  equilibrium,  &c.,  then  every  egression  from  the 
state  of  equilibrium  is  the  result  of  antithesis,  and  every 
restoration  of  equilibrium,  the  destruction  of  antithesis.  If 
we  view  things  in  their  action,  we  may  call  antitheses  oppo- 
site tendencies,  and  the  co-operation  of  equal  opposite  ten- 
dencies, equilibrium.  If  we  are  right  here,  many  disputes 
between  natural  phikwophers  and  physicists  would  fall  to 
pieces ;  for  the  same  persons  who  hold  it  to  be  incomprehen- 
sible when  we  say  that  all  antitheses  of  existence  pass  into 
an  identity,  will  probably  find  no  difficulty  in  granting  that 
all  moving  forces  form  an  equilibrium,  as,  for  instance,  all 
magnetic  forces,  all  chemical  forces,  &c.  But  as  naturalists 
bave  gradually  become  more  acquainted  with  these  antitheses, 
and  b^Te  seen  that  many  differences,  which  formerly  appeared 
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incapable  of  being  united  in  their  first  principles,  are  only 
different  kinds  of  the  antitheses  of  these  forces,  they  are 
obliged  to  allow  the  probability  of  the  fundamental  principle 
which  Natural  philosophers  represent  as  certain. 

We  here  find  ourselves  obliged  to  omit  much  which  deserves 
to  be  fully  treated;  but  we  must  limit  ourselves,  that  we  may 
not  find  it  necessary  to  write  an  entire  book.  We,  therefore, 
pass  over  what  has  been  said  of  Roger  Bacon,  of  the  prede- 
cessors of  the  new  condition  of  science,  &c.,  and  (what  we 
still  more  lament)  we  cannot,  without  being  too  diffuse,  treat 
what  the  author  says  on  the  Reformation,  of  which  most  of 
our  readers,  even  if  we  communicated  the  whole,  would  still 
be  desirous  of  hearing  a  still  farther  explanation.  We  will 
limit  ourselves  therefore  to  the  introduction  of  a  few  beau- 
tiful passages,  which  show  the  relation  in  which  he  places 
Religion  to  Science,  and  more  especially  to  Natural  Science. 
After  hUving  depicted  the  events  and  changes  in  the  treat- 
ment of  Science,  which  were  prepared  by  the  new  period, 
he  says, — 

'*  The  true  regeneration  of  time,  the  germ  of  the  entire 
living  metamorphosis,  was  the  Reformation;  and  it  is  not 
possible  to  develop  its  full  meaning  without  pointing  out,  in 
anticipation,  all  the  stages  of  its  development  even  to  onr 
own  days;  nay,  even  to  those  which  have  not  yet  unfolded 
themselves. 

**  It  is  certain  that  the  Reformation  would  not  have  come 
to  light,  without  the  frightful  deterioration  of  the  church. 
But  this  deterioration  was  the  negative  condition  of  its  origin 
—the  covering  rent  in  twain,  from  which  the  new  birth 
stepped  forth.  As  the  Greek  wisdom,  the  enduring  basis  of  all 
mental  inquiry,  so  far  as  it  can  be  termed  purely  human,  stepped 
forth  from  the  veil  of  disfigured  myths,  and  refreshed  the 
slumbering  spirit ;  as  the  book  of  Nature,  which  was  closed 
in  distorted  tradition,  opened  and  invited  spirits  to  direct 
research, — so  that  Holy  Book,  the  only  source  of  all  higher 
life,  was  now  to  be  presented  to  the  whole  race  of  man.  The 
writings  of  the  Greek  philosophers  were  torn  from  the 
hands  of  sophistical  speculators,  the  book  of  Nature  from 
the  hands  of  fantastic  dreamers;  then  also  appeared  once 
more  the  revelation  which  had  been  misohievously  suppressed. 
When  this  happened,  the  power  of  mere  sensible  phenomena, 
which  had  fettered  and  held  down  all  free  religious  deve- 
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lopment,  vanished;  when  the  Holy  Writings  poured  forth 
their  life  the  magic  which  had  infatuated  the  senses  lost 
its  force;  the  enchantment  rose  to  a  pure  sentiment,  and  a 
living  faith  was  again  powerful  in  the  world.'* 

On  the  relation  of  Science  to  Religion,  he  says,  among 
other  things,  (p.  57,)  **  It  is  indeed  not  to  be  denied,  that  the 
realisation  of  the  highest  idea  of  Christian  faith  only  then 
begins,  when  it  penetrates  all  those  movements  of  earthly 
life  which  are  rendered  capable  by  grace  of  a  higher  blessed- 
ness, and  not  when,  as  in  the  earlier  churches,  the  sensa- 
tional and  the  earthly  are  regarded  as  the  original  element, 
which  shoidd  be  elevated  as  such  to  a  higher  position.  On  the 
contrary,  the  earthly  when  quickened  by  that  which  is  higher, 
by  grace,  appears  as  a  stepping-stone  to  that  loftier  truth 
which  we  have  now  recognised,  gained,  and  believed  in. 
While  this  higher  idea  penetrates  the  earthly,  it  is  ennobled 
and  exalted  by  it,  and  is  viewed  not  as  a  good  in  itself,  but 
as  a  stage  of  development  towards  a  blessed  world.  The 
early  church  had  however,  entered  into  dangerous  league 
with  the  sensuous ;  it  was  against  this  that  the  struggle  of 
the  regenerated  faith  was  directed ;  and  it  was  natural,  indeed 
necessary,  that  it  should  at  once  abandon  all  which,  accord- 
ing to  its  view,  was  infected  with  error,  and  was  following 
a  mistaken  religious  tendency.  Thus  arose  a  separation  of 
all  science  from  religion,  imknown  in  earlier  timest  and, 
according  to  this  principle,  even  philosophy  for  the  first  time 
became  worldly  wisdom."  Every  believer  must  indeed  hope 
that  all  history  and  natural  science  will  at  some  p^od  be 
amalgamated  with  faith,  but  there  must  be  a  preparation  for 
this  expected  tjime.  Inquiry  had  become  free  by  the  sepa- 
ration of  the  earthly  from  the  divine,  and  even  the  somewhat 
narrow  view  with  which  Theology  was  studied,  could  not 
destroy  this  freedom. 

P.  59.  "  Every  inquirer  might  expect  that  farther  inquiry 
would  lead  to  deeper  insight  into  divine  wisdom,  but  none 
could  fear  that  a  well-grounded  unfettered  research  would  lead 
to  the  discovery  of  feebleness  in  the  divine  guidance  of  his- 
tory, or  in  the  divine  order  in  nature. 

"  Thus  arose  that  flexibility  and  activity  in  all  inqidry  which 
created  a  new  era.  Natural  science  was  especially  promoted; 
for  it  could  not  remain  hidden,  that  when  historical  pheno- 
mena came  imder  consideration,  arbitrary  opinions  exercised 
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a  dangerous  power  over  the  subject  that  the  views  on  history; 
on  the  social  relations  of  man,  as  much  in  the  great  circles  of 
the  state  as  in  the  smaller  ones  of  domestic  life,  thence 
became  imsteady,  and  shared  the  insecurity  and  mobility  of 
opinions ;  indeed,  where  they  became  fanatical  through  a 
dangerous  connection  with  religion,  they  eicercised  a  most 
mischievous  influence  on  morality.  Nature,  however,  exhi- 
bited a  constant,  invariable  order,  which,  suMime  above  every 
erroneous  opinion,  by  continuous  research,  destroyed  every 
delusion  which  might  still  be  clung  to.  Each  opinion  that 
was  overthrown,  became  a  stimulus  for  further  inquiry  and 
more  careful  examination ;  the  more  insecure  a  prevalent  view 
became,  so  much  the  more  attractive  seemed  the  eternal  order 
and  immovable  harmony  of  nature  to  the  inquirers ;  and  every 
mistake,  instead  of  producing  inward  mental  concision,  gftve 
a  new  and  more  independent  impulse  towards  that  which 
made  the  inquirers  always  more  distinctly  cognizant  of  their 
inner  affinity  with  the  spirit,  while  apparently  it  withdrew 
them  from  a  nearer  approach  to  it.  This  deviation  from  the 
opinions  generally  entertained,  did  not  produce  persecution, 
or  any  external  check,  because  the  highest  religious  interests 
were  only  attached  to  philosophy  by  the  hope  of  a  future  con- 
nection with  knowledge  being  established,  not  by  any  distinct 
form  of  knowledge,  which  alone  was  to  be  considered  as 
rdigious." 

P.  61.  He  passes  to  the  particular  treatment  of  the  in- 
fluence of  natural  science  on  later  centuries.  "  If,"  he  says, 
"we  wctuld  ask,  for  what  reason  the  present  time,  as  it 
has  fashioned  itself  during  the  last  three  or  four  centuries, 
is  so  distinct  from  previous  centuries,  we  must  not  hesitate 
to  answer,  that  the  chief  reason  of  the  pecuHaiity  lies  in 
physics;  and  we  hope,  in  pursuance  of  our  representation, 
to  make  it  clear  that  he  who  passes  a  well-considered 
judgment  on  our  own  age,  if  he  overlooks  the  influence  of 
this  doctrine,  does  no  more  than  touch  the  surface.  Physics 
form  a  powerful  centre,  from  which  all  the  sources  of  know- 
ledge have  been  attracted,  as  they  unfolded  themselves  in  all 
spheres  of  mental  activity;  and  in  the  widest  circles,  even 
where  knowledge  lost  itself  in  action,  and  science  in  the 
product,  its  power  is  traced  in  every  mental  as  well  as  ex- 
ternal character  of  the  period." 

Copernicus*  discovery  on  the  i^stem  of  the  w<»ld  is  of 
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infinite  historic  value.  Many,  perhaps  even  in  that  day,  felt 
how  much  would  fall  to  pieces  with  the  overthrow  of  the 
ancient  system  of  astronomy. 

P.  64.  "  But  those  belonging  to  the  early  church,  w'hcre  it 
was  Btill  powerful,  must  have  most  deeply  felt  how  it  was 
shaken,  by  these  views.  When  they  appealed  to  that  well- 
known  passage  in  the  Bible,  they  concealed  their  real  fears. 
ITie  immovable,  invariable,  visible  government  of  the  church 
could  find  no  secure  home  on  a  moving  planet,  which  circu- 
lated with  another,  roimd  one  common  and  more  distant  centre. 
The  axe  was  laid  to  the  root  of  all  existing  views  of  nature, 
the  deepest  foundation  of  all  previous  knowledge  was  imder- 
mined.  The  reflective  conscioumiess  of  the  age  was  becoming 
familiar  with  the  past  of  its  own  mental  history;  a  hopeful 
future  disclosed  to  the  inquiring  mind  the  endless  variety  of 
living  and  dead  forms ;  the  religious  consciousness  threw  off 
the  chains  of  a  fettering  tradition  and  the  delusion  of  works, 
and  recognised  the  inner  relation  of  its  eternal  personality  to 
a  loving  and  reconciled  God.  It  was  Copernicus  who  freed 
it  from  the  last  chains,  so  that  it  became  at  home  in  the 
whole  universe.  In  every  direction  infinitude  was  opened  to 
the  inquiring  mind." 

P.  66.  "  The  views  of  Copernicus  were  the  boldest  acts  of 
analyzing  reflection.  The  mind  took  root  in  the  reposing 
earth,  held  fast  in  an  embryo  state,  and  all  thoughts  shot  like 
the  vegetable  out  of  this  integument,  but  could  not  dissolve 
the  magic,  nor  break  the  bonds,  so  as  to  enable  themselves, 
like  the  animal,  to  have  a  movement  of  their  own."  (We  see 
that  the  author  compares  the  fettered  mind  to  the  plant  in 
the  ground,  which  cannot  leave  its  position;  whereas  the 
spirit  freely  moving  through  the  whole  imiverse,  may  be  com- 
pared to  the  animal,  which  is  not  confined  to  any  particular 
place.)  "Copernicus  destroyed  the  phenomenon,  in  order 
that  we  might  determine  it  as  one  for  ever.  We  say  the 
phenomenon,  for  that  which  sensiWy  aj^ars  to  all  men  in 
common  is  more  than  appearance.  As  he  was  the  first,  so 
ajlso  he  remained  the  last.  Although  the  whole  of  that  period 
owes  its  pecidiar  development  to  this  bold  idea,  no  one  had 
as  yet  ventured  to  suppose  a  semblance,  behind  other  pheno- 
mena, which  by  explanation  could  be  recognised  as  a  phe- 
nomenon ol^  deeper  reflection.  What  prevented  the  phy- 
sicists from  choosii^  this  path  ?     It  ^as  this :  in  order  that 
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a  phenomenal  world  might  stand  in  correlation  with  the 
original  ideas  of  reflection,  this  world  must  appear  as  an 
outward  infinity  to  the  inward  reflection  ;*  the  original  ideas 
of  reflection,  however,  as  an  infinite  aggregate  of  finite  things. 
If  there  appeared  anything  in  this  aggregate  recognised  as 
infinite,  and  not  brought  imder  the  conditions  of  sense,  then 
the  reality  of  the  chosen  point  of  view  would  have  been 
destroyed;  we  will  show  with  what  iron  consequence  the 
advancing  age  retained  the  once-chosen  point  of  view." 

We  have  selected  this  passage  because  it  forms  an  impor. 
tant  link  in  the  thoughts  of  the  author,  though  the  conclu- 
sion he  arrives  at,  does  not  seem  quite  clear  to  us.  Perhaps 
it  may  not  be  disagreeable  to  most  of  our  readers,  if  we 
endeavour  to  express  the  meaning,  as  far  as  in  our  power,  in 
other  words.  We  think  it  is  this  : — In  the  earlier  views  of 
the  world,  the  mind  was  accustomed  to  imagine  all  existence 
to  be,  as  it  appears  to  us,  visibly,  but  not  as  a  phenomenon  of 
very  different  reality,  which  could  only  be  contemplated  by 
the  eye  of  reason.  There  was  no  question  here  of  a  common 
deception  of  the  senses,  but  of  a  necessary  conception  taken 
from  the  customary  point  of  view,  by  all  men ;  which  never- 
theless was  infinitely  separated  from  that  to  which  we  are  led 
by  a  deeper  insight.  But  if  reflection  were  to  stop  here,  then 
the  variety  of  objects  amongst  which  it  had  discovered  a 
connection,  must  at  once  appear  to  it  as  independent.  If  we 
attempted  to  resolve  them  again  into  phenomena,  we  must 
remove  the  reflective  point  of  view  somewhat  further  back, 
and  form  a  new  world  of  thought,  whose  greater  resolvabihty 
might  be  again  questioned ;  but  in  the  direction  which  was 
taken  in  the  first  mode  of  reflection,  we  should  scarcely  have 
felt  induced  to  advance  with  firm  footsteps.  The  author 
does  not  now  point  his  censure  against  that  extreme  solution 
of  all  reflection,  in  consequence  of  which  the  whole  of  exis- 
tence in  space  is  only  a  phenomenon,  whose  foimdation  is 
alone  found  in  the  eternal  forms  of  reason;  for  no  physi- 
cist, but,  as  is  well  known,  the  philosophers  of  all  periods, 
have  ventured  to  hold  this  opinion.  But  physicists  would 
not  venture  as  physicists,  for  it  is  really  metaphysical ;  that 
is  to  say,  it  is  something  which,  in  the  ascending  order  of 
research,  follows  physics,  or,  in  other  words,  lies  beyond 
them.  But  by  various  hints  in  the  progress  of  his  work,  we 
might  perhaps  surmise  that  he  had  this  point  in  view,  namely, 
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that  as  the  movements  of  the  world  are  the  manifestations  of 
a  more  essential  existence,  so  also  we  should  consider  bodies 
not  merely  as  phenomena  of  a  snper-sensual  existence,  as  in 
metaphysics,  but  as  active  forces  whose  existence  is  proved 
in  the  way  of  experiment.  Towards  this,  however,  the 
whole  of  chemical  science  tends,  although  hitherto  it  has 
certainly  not  yet  reached  the  stage  of  development  which 
corresponds  to  that  which  Copernicus  reached  in  astronomy. 
The  various  researches  in  science,  partly  such  as  were  insti- 
tuted many  generations  ago,  tend  more  and  more  to  such  a 
result.  It  was  known  long  ago  that  solidity,  liquidity,  and 
the  gaseous  state  were  forms  of  bodies  which  depended  on  an 
internal  condition  of  heat ;  but  we  arrived  at  the  erroneous 
conclusion  that  solidity  was  the  fimdamental  property  of 
bodies,  while  the  liquid  and  gaseous  bodies  were  viewed  as 
solutions  of  solid  bodies  in  the  admitted  caloric.  But  now 
that  the  conviction  became  more  general  among  the  physicists, 
that  heat  consists  in  radiated  action,  which  has  an  affinity 
with  that  of  light,  and  that  inner  heat  may  itself  depend  on 
heat-radiation:  then  this  theory  of  solution  falls  to  pieces, 
and  the  three  conditions  of  matter  may  depend,  as  we  may 
admit,  on  the  unequal  velocity  with  which  inner  heat-radia- 
tion takes  place.  It  is  supposed  in  this  representation  of  the 
case,  that  in  all  bodies  there  is  an  incessant  inner  movement, 
and  between  all  bodies  an  incessant  giving  and  taking  of 
radiant  heat,  an  uninterrupted  inner  action,  which  formerly 
the  mere  chemist  scarcely  dreamt  of,  and  to  which  he  now 
hardly  pays  sufficient  attention. 

Electro-magnetic  atction,  on  the  one  hand,  has  proved  that 
a  circulation  accompanies  every  chemical  action,  whether, 
with  the  discoverer,  we  place  the  circulation  in  the  electric 
form  of  action,  or,  with  Ampere,  in  the  magnetic.  But  as 
everything  is  incessantly  occupied  with  a  reciprocal  chemical 
action,  so  also  electro-magnetic  action  flows  incessantly  through 
everything,  and  all  this  is  penetrated  by  a  hidden  circula- 
tion, invisible  to  the  eye,  but  clearly  apparent  to  the  mind. 

The  atomic  system,  which  is  a  completely  metaphysical 
system,  has  but  few  defenders  among  the  physicists.  They 
regard  it  as  a  question  which  does  not  concern  their  science, 
whether  a  continual  division,  carried  beyond  all  the  limits  of 
possible  experience,  would  at  length  lead  to  indivisible  small 
bodies  of  determined  form  and  infinite  hardness,  &c.    But, 
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on  the  other  hand,  they  do  not  see  any  proofs  of  the  opposite 
system,  that  all  bodies,  at  least  all  liquid  bodies,  must  be 
perfectly  connected  (constant)  occupants  a£  space.  They 
consider  it  much  more  probable  that  the  plastic  force  of 
nature  penetrates  the  inanimate  as  much  as  the  animate,  from 
the  larger  down  to  the  smaller  parts,  beyond  the  limits  of  our 
perceptive  faculties.  Bodies,  in  their  opinion,  are  connected 
by  intervals  (discretae).  The  position  maintained  in  £[ant's 
dynamical  theory  of  nature,  that  chemical  union  is  an 
infinite  penetration,  in  that  every  constituent  in  chemical 
composition  fills  all  space  with  perfect  connection  (continuity), 
is  held  by  them  as  incompatible  with  chemical  experience, 
which  firequently  proves  that  the  same  materials,  even  whae 
there  is  the  same  relation  of  the  multifarious  constituents, 
form  different  chemical  results. 

An  ample  experience  has  shown  a  connection  between 
chemical  compounds,  and  the  forms  which  bodies  assume. 
But  the  physicist,  who  is  tied  down  by  no  metaphysical  sys- 
tem, neither  admits  that  the  crystal  is  produced  from  its 
elementary  parts, as  the  house  from  bricks;  nor,  on  the  other 
hand,  that  each  crystal  is  a  perfect  coimected  occupant  of 
space ;  but  he  admits  mutual  dependence  between  the  parts 
and  the  whole.  Every  body,  however,  has  a  tendency 
towards  a  certain  ^orm,  and  so  far  as  the  different  forces 
neither  destroy  one  another,  nor  perish  together,  these  forms 
would  be  still  more  compounded,  the  more  numerous  the 
fundamental  constituents. 

Now  if  we  can  admit  that  there  is  the  smallest  possible 
space  for  each  figure  to  form  and  to  preserve  itself,  then  there 
must  exist  elementary  parts  (moleoulee)  of  a  certain  mag- 
nitude for  each  composition,  which,  however,  are  infinitely 
removed  from  an  atom.  The  elementary  part  cannot  cer- 
tainly be  divided  without  ceasing  to  be  a  thing  of  the  same 
kind  as  it  was  before ;  but  nothing  prevents  us  from  conceiv- 
ing that  it  may  be  resolved  by  division  into  parts  of  a  diffe- 
rent kind.  The  atom,  on  the  other  hand,  must  in  every  way 
be  indivisible.  This  maniier  of  viewing  chemical  combina- 
tions has,  indeed,  come  into  such  bad  repute  with  dynamical 
philo8t)phers,  that  many  chemists  do  not  venture  to  confess  to 
it ;  but,  as  we  do  not  believe  that  the  arguments  which  can  be 
brought  against  it  are  really  so  alarming,  we  will  not  allow 
ourselves  to  be  deterred. 
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It  may  be  mentioned  in  passing,  tliat  witli  reference  to 
what  has  just  been  said,  we  cannot  agree  with  the  author 
"wlieii  he  accuses  those  physicists  of  inconclusiveness  who 
have  assumed  moleculee  in  place  of  atoms.  Atoms,  namely, 
belong  to  a  supposition  which  lies  wholly  beyond  physics ; 
moleculse,  on  the  other  hand,  to  a  supposition  which  claims 
no  more  validity  than  what  results  from  this,  that  they  are 
necessary  to  understand  observed  facts. 

Whether  the  fundamental  parts  are  solid,  fluid,  or  gaseous, 
is  a  question  which  is  founded  on  misapprehension.  Solidity, 
liquidity,  or  the  gaseous  form,  are  conditions  which  only  refer 
to  masses  which  already  form  systems  of  fundamental  parts, 
and  not  merely  fundamental  parts  themselves. 

All  inner  heat-radiation  passes  between  these  fundamental 
parts.  The  greater  number  of  fundamental  parts  in  a  certain 
space,  and  the  greater  reflections  of  heat,  so  much  the 
greater,  it  is  evident,  is  the  inner  heat ;  in  other  words,  if 
all  other  things  are  alike,  so  much  the  greater  is  the  total 
amount  of  heat  (specific  heat).  We  see  that  this  doctrine 
agrees  with  the  beautiful  experiment  of  Dulong.  We  now 
alfio  easily  perceive,  that  when  a  body  is  placed  in  a  new  con- 
dition, in  which  the  fundamental  parts  either  approach  nearer 
to  one  another,  or  enter  into  a  relation  in  which  they  less 
easily  yield,  and  therefore  repel  more  powerfully,  all  the 
mutual  radiations  are  completed  with  greater  velocity ;  the 
body  thus  gives  out  more  heat-rays  from  itself,  but,  inwardly, 
retains  a  smaller  amount  of  them.  It  would  thus,  as  is  said, 
give  out  more  heat,  but  retain  less.  This,  however,  happens 
every  time,  when  the  body  is  either  brought  into  a  smaller 
space,  or  approaches  still  closer  to  the  condition  of  solidity. 
On  the  other  hand,  when  it  passes  to  a  less  degree  of  density 
or  to  a  greater  internal  mobility  of  its  particles,  according  to 
our  principles  as  well  as  our  experience,  the  contrary  effect 
takes  place. 

If  we  unite  all  this  to  our  more  generally  extended 
knowledge,  we  see  that  the  physicist  cannot  admit  into  his- 
science  the  conceptions  common  to  ordinary  life,  namely,  that 
material  existence,  so  £ar  as  it  strikes  our  senses,  is  actual 
reaUty^  and  the  bearer  of  all  other  reality.  He  must  not 
alone  grant  that  the  properties  of  bodies  depend  on  their 
chemical  nature,  (a  fact  which  has  been  long  perceived,)  but 
it  mast  stand  clearly  before  his  mind,  that  bodies  are  only 
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phenomena  which  are  produced  by  active  forces,  of  which  no 
single  one  is  in  itself  a  body ;  even  more  than  this,  he  can- 
not view  bodies  as  something  constantly  existing,  which  is  so 
entirely  the  silent  supposition  of  the  experience  of  ordinary 
life ;  he  must  perceive  that  that  which  is,  does  not  exist  a 
single  moment  by  itself^  but  only  through  a  constant  reci- 
procal action  wiUi  all  that  surrounds  it,  and  more  or  less 
directly  with  the  entire  universe. 

We  have  certainly  not  found  it  necessary  to  call  in  the  aid 
of  a  new  doctrine,  to  prove  that  the  physicist  must  perceive 
this.  He  has  already  long  been  forcea  to  say  to  himself 
that  that  which  we  see  in  die  body  is  its  effect  on  light,  and 
through  this  on  our  eye ;  what  we  feel  in  it,  are  repelling  or 
attractive  forces ;  what  we  simell  or  taste  in  it,  are  chemical 
effects ;  in  short,  that  all  we  know  of  bodies  is,  only  that 
there  is  something  active  in  the  space  which  they  occupy. 

We  have  already  had  occasion  to  consider  bodies  as  depend- 
ing on  a  constant  reciprocal  action,  but  recent  discoveries 
appear,  nevertheless,  to  contribute  much  to  render  the  idea 
we  are  now  treating  still  more  vivid. 

We  hope  that  there  will  not  be  many  readers  whom  it  is 
necessary  to  inform,  that  it  is 'always,  not  merely  important, 
but  absolutely  necessary,  in  the  experience  of  ordinary  life, 
to  conceive  of  bodies,  and  to  express  ourselves  about  them,  in 
the  usual  manner :  just  as  we  say  the  sim  and  moon  rise  or 
set,  although  we  know  very  well  that  it  is  only  the  revolution 
of  the  eartih  which  alters  their  position.  Even  in  the  very 
first  principles  of  science,  we  remain  at  the  same  point  of  view ; 
and  the  astronomy  of  the  spheres  offers  us  a  well  known 
example  of  this.  But  physics  as  little  as  astronomy  can 
remain  at  this  point ;  it  must  clearly  embrace  the  great  truth, 
that  all  bodies  are  only  phenomena,  which  are  produced  by 
invisible,  constant,  active  forces. 

The  passage  before  us,  which  we  have  treated  in  such 
detail,  offers  an  example  of  the  difficult  modes  of  expo- 
sition which  are  so  often  found  in  the  writings  of  German 
philosophers,  and  which  yet  the  author  has  sought  to  avoid 
in  the  present  treatise.  But,  {>erhaps,  we  might  demand 
more  from  a  man  with  his  gift  of  representation.  It  is 
worthy  of  remark,  that  the  philosophers  of  Germany  have 
too  frequently  shown  entire  indifference  with  respect  to 
their  style.     Even  the  complication  of  their  sentences  is  a 
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great  obstacle  to  their  being  read ;  for  though  it  is  indeed 
easy   to   construe  an  intricate  sentence,    if  it  is  correctly 
formed,  (which  is  not  always  .the  case,)  yet  a  difficulty  inces- 
santly  repeated  is  extremely  fatiguing.     This  difficulty  is 
much  increased  by  the  great  assemblage  of  technical  terms. 
But  not  only  do  we  meet  with  difficulties  in  the  style,  but  also 
in  the  whole  arrangement  of  the  plan ;  we  find  too  little  care 
to  make  the  difficult  matter  as  comprehensible  as  the  nature 
of  things  permits..   As  the  mathematician  has  not  fulfilled 
the  demands  of  his  science,  if  he  does  not  bring  his  demon- 
strations to  the  greatest  possible  brevity  and  clearness,  so 
also   the  philosopher  has  not  certainly  fulfilled  far  greater 
demands  which  are  before  him,  if  he  has  not  first  brought 
his  thoughts  to  the  utmost  maturity  and  clearness  before  his 
own  mind,  and  thus  has  endeavoured  in  his  representation  to 
carry  back  the  truths  to  their  shortest  and  most  visible  ex- 
pression.    In  the  scientific  style  of  some  few  we  find  a  love 
which  embraces,  undivided,  not  merely  the  truths  themselves, 
but  the  reasoning  beings  which  are  to  receive  them,  and  which 
gives  a  wonderful  force  to  their  statements.    This,  perhaps, 
is  more  clearly  exemplified  by  Pascal  than  by  any  other  plii- 
losopher.    Although  many  will  be  little  inclined  to  believe 
this,  it  is  nevertheless  true  that  this  character  may  be  also 
discerned  among  mathematicians,  and  among  others,,  in  Euler, 
who  was  as  worthy  of  admiration  as  he  was  amiable.     In 
Fichte  this  love  of  truth  appears  with  such  distrust  of  the 
capacity  of  his  readers,  that  we  are  overwhelmed  with  im- 
necessary  explanations,  and  on  that  accoimt  we  are  apt  to  lose 
sight  of  the  right  point  of  view.     With  most  other  German 
philosophers,  we  discover  a  similar  imdervaluation  of  those 
who  do  not  stand  on  a  level  with  themselves.     This  is  some- 
times expressed  by  a  proud  reserve,  sometimes  by  a  haughti- 
ness, which  now  has  been  so  often  imitated  by  intellectual 
Don  Ranudo's,  that  those  who  feel  themselves  inclined  to 
it,    by  a  certain  Reeling  of  their  own  strength,   should  be 
deterred,   when  they  behold  their  failing  through  such  a 
firightfully  strong  magnifying  oower. 

It  is  doubtless  unfair  to  reqlire  a  finished  discourse  while 
the  ideas  are  scarcely  matured,  and  while  opponents  cause 
one  to  take  a  peculiar  course  in  the  statement  of  them.  But  we 
think  that  it  is  time  to  say,  tha!  more  ought  to  have  been  done 
than  has  been  done.     Speculative  philosophy,  doubtless,  by 
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the  obscurity  of  style,  whicli  neither  does  nor  can  belong  to 
its  nature,  has  frightened  away  many  of  the  friends  of  trut^ 
and  attracted  many  of  those  who  are  merely  imitators.  How- 
ever, it  will  soon  be  seen  that  the  present  censure  only 
applies  to  certain  passages  in  the  treatise  before  us,  and  that 
we  have  no  intention  to  deny  a  well-merited  reputation  to 
the  spirit  and  eloquence  which  are  exhibited  in  the  author's 
discourse.  The  reader  will  find  a  fredi  example  of  this 
deserved  reputation  in  the  following  passage,  where  ihe 
author,  in  reference  to  the  discovery  of  the  telescope,  speaks 
of  the  spirit  which  rules  over  all  the  apparently  acci^tal 
coincidences  by  which  great  mental  changes  are  prepared. 

"  This  important  gift  was  presented  as  from  a  hidden  hand 
to  the  excited  spirit.  Could  it  have  been  chance  ?  Surrey 
that  period  in  all  its  relations ;  how,  in  the  most  difibent 
directions,  spirits  the  most  opposite  in  nature  understood 
each  other ;  how  buried  treasures  disclosed  themselves ;  how 
a  new  world  was  presented  to  the  astonished  nations ;  how 
chance  and  fortune,  nature  and  soul,  met  together;  how 
thoughts,  like  lightning,  darted  forth  here  and  there,  as  it 
were,  without  connection ;  how  a  secret  bond  influenced  llie 
most  distant  events,  all  armed  to  distm-b  a  period  that  had 
reached  maturity,  all  fidl  of  fruitful  seed  to  give  birth  to  a 
new  period ;  and  if  God  has  endowed  you  with  an  organ  to 
trace  the  development  of  the  common  principle  of  life,  then 
you  will  recognise  what  is  always  to  be  found,  when  a  new 
period  is  being  ushered  in." 

As  such  ideas,  especially  when  they  are  separated  from 
their  proper  connection,  may  possibly  appear  to  the  reader  a 
mere  effort  of  elocution,  we  will  add  a  few  words  ourselves. 
All  the  laws  of  existence  are  the  laws  of  reason,  but  not 
merely  an  assemblage  but  a  system  of  such  laws ;  in  othei 
words,  an  arrangement  of  reason,  in  which  every  thing  viewed 
in  relation  to  its  origin  proves  itself  necessary ^  and  viewed 
.  from  its  results  proves  itself  to  be  toise.  All  that  takes  place 
is  prepared  by  what  precedes,  prepares  what  follows,  and  is 
connected  with  the  whole.  Although  this  happens  every- 
where, it  is  yet  exhibited  In  a  very  remarkable  maniier, 
when  we  consider  the  great  periods  which  change  the  human 
race,  and  which  at  the  same  time  make  turning-points  in 
the  flow  of  human  events.  He  whose  mental  eye  is  not  yet 
accustomed  to  discern  the  inner  living  connection  of  these 
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things,  will  here  arrive  at  it  most  easily ;  he  who  already 
knows  it  will  feel  a  heightened  pleasure  and  satisfaction  in 
the  consideration. 

The  writer  of  the  present  criticism  once  intended  to  treat 
the  remainder  of  the  treatise  before  us  with  brevity,  but  was 
led  both  by  the  author  and  the  subject  beyond  the  limits 
which  he  believed  he  ought  to  keep.  He  must  therefore, 
frcnn  this  point,  deny  himself  the  pleasure  of  commimioating 
more  from  this  paper,  with  the  exception  of  some  short 
extracts,  or  of  dwelling  more  frequently  on  particular  pas- 
sages. We  will  therefore  confine  ourselves,  in  what  follows, 
to  the  notice  of  different  passages  where  there  is  a  hint  of  the 
polemical  views  of  the  author,  which  were  first  intended  to 
be  published  in  succeeding  numbers.  We  think  he  will  often 
feel  himself  tempted  to  combat  views  which  have  already 
begun  to  be  abandoned  by  experimental  philosophers,  and 
that  he  will  not  be  able  to  stand  against  the  explanations 
which  experimental  philosophy  can  give. 

The  author  says  much  against  fictitious  Matter,  such  as 
heat,  light,  electricity,  magnetism ;  and  he  promises  to*  con- 
test these  points  stiU  fkrther.     But  I  think  that  they  will  be 
forced  to  leave  the  battle-groimd,  without  the  interference  of 
80  powerful  an  adversary.     It  has  been  rendered  exceedingly 
prdmble,  by  the  latest  investigations,  as  we  are  ready  to 
admit  with  him,  that  light  is  produced  by  vibrations  in  a  gene- 
rally distributed  subtle  matter,  which  we  call  aether ;  but  if 
light  consists  in  such  vibrations,  radiant  heat  must  equally 
consist  in  this,  and  it  is  already  long  since  we  have  had 
sufficient  reason  to  consider  heat  as  a  radiation,  which  is 
only  distinguished  from  light  by  slower  vibrations.     But  the 
&cUity  by  which  we  are  able  to  change  electricity  into  heat, 
whenever  we  lay  obstacles  in  the  path  of  its  stream,  seems 
to  betray  that  electricity  no  less  depends  on  vibrations,  and 
that  these  only  require  to  be  brought  nearer  together,  to  con- 
stitute vibrations  of  heat.    This,  besides,  is  still  more  strongly 
confirmed  by  the  feet,  that  heat  passes  by  good  conductors 
into  electricity,  as  we  perceive  in  thermo>electric  experi- 
ments ;  although  circmnstanc^'s  must  also  occur,  by  which  the 
direction  is  immediately  determined.     Magnetic  actions  are 
inseparable  from  electric  ones,  and  differing  as  they  do  from 
the  latter  only  by  the  direction  of  their  action,  which  is  per- 
pendicular to  the  electrical,  it  would  be  exceedingly  strange 
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to  assume  a  "special  matter  for  eacli.     Every  one  who  knows 
the  chemical  electric  researches  of  our  century,  will  easily 
see,  how  much  even  our  conceptions  of  chemical  actions,  and  ; 
consequently  also  of  chemical  compositions,  therefore  of  all  I 
bodies  appearing  in  daily  experience,  are  dependent  on  them,  i 

The  author  thinks  that  this  is  just  the  time  to  originate  a  ■ 
physical  philosophy  of  qualities,  which,  as  he  is  of  opinion,  is 
unknown  in  the  hitherto  developed  doctrine.    We  answer 
tkat  natural  science  has  never  been  so  much  bent  on  reserving 
qualities  into  quantities  as  at  the  present  period.     What  can 
deserve  the  name  of  quality  better  than  colours?      But, 
according  to  the  system  justified  by  the  author,  as  well  as  | 
ourselves,  colours  only  differ  by  the  unequal  velocity  of  vibra- 
tions, by  which  they  are  produced.    We  can  even  measure  ! 
the  breadth  of  their  waves.     The  author  considers  the  doc- 
trine of  our  period  on  light,  to  be  full  of  hypothesis,  which  he 
compares  to  the  Ptolemaic  doctrine  of  the  system  of  the 
world ;  but  if  he  does  not  wish  to  follow  the  system  of  Biot, 
to  which  we  can  scarcely  find  any  adherents,  he  will  not  be 
able  to  prove  this.     Let  him  represent  the  results  of  the  pre- 
sent period  with  the  same  impartiality  which  he  has  exhibited 
in  that  of  the  past,  and  we  venture  to  promise  that  he  will   I 
not  be  less  satisfied  with  them. 

It  is  true  that  in  our  text>books  natural  operations  have  an 
appearance  of  dismemberment,  and  a  want  of  connection, 
which  is  the  reason  that  many  can  find  no  unity  in  them,  but 
still  it  does  exist.  It  is,  however,  certain  that  chapters 
devoted  to  a  general  oversight  should  be  introduced  into  the 
text-books,  by  which  the  spirit  of  the  whole  may  be  embraced. 

When  the  author  says  that  Volta's  battery,  m  physics,  has 
become  a  Tower  of  Babel,  he  appears  to  lay  too  much  stress  mi 
a  mass  of  disputes  about  different  conditions  on  which  there 
should  be  no  dispute  at  all,  because  we  have  not  yet  disco- 
vered the  facts  which  can  loosen  the  knot.  But  should  it  not 
be  considered  a  great  gain  that  we  have  come  to  the  decision 
that  acidity  depends  upon  the  same  forces  as  that  which  sup- 
ports combustion,  and  that  the  alkaline  quality  depends  upon 
the  same  as  combustibility  ? '  or  that  chemical  actions  may 
permeate  through  bodies  without  being  attended  by  matter? 
That  the  system  adopted  by  chemists  is  not  in  itself  so  con- 
nected and  arranged  as  it  might  be  with  the  materials  offered, 
no  one  is  more  inclined  to  grant  than  the  writer  of  the  present 
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notice.    But  the  author  seems  to  haye  formed  much  too  un- 
&vourable  conceptions  of  our  period. 

JP.  119.  ''No  human  mind  can  penetrate  into  the  inner 
part  of  nature,  say  the  physicists;  we  content  ourselyes 
with  viewing  nature  as  she  is,  say  they,  and  in  abstracting 
universal  laws  from  experiences^  surrendering  all  claims  to 
knowledge  of  first  causes.  But  what  do  you  understand  by 
universal  laws?  Only  such,  by  which  whatever  appears 
without  order  in  nature  is  recognised  by  the  inquirer  as 
united  to  a  higher  unity.  If,  however,  that  which  you  recog- 
nise in  an  abstract  unity  now,  only  serves  completely  to 
scatter  that  which  nature  and  which  your  experience  offer 
to  you  as  a  unity,  so  that  this  which  truly  is,  changes  in  your 
hands  into  an  entirely  lawless  composition  of  your  abstrac- 
tions, what  have  you  gained  ?" 

To  this  we  answer,  that  even  if  many  naturalists  say  that 
the  laws  of  nature  are  abstractions,  yet  this  is  not  true.  They 
belie  themselves  from  a  want  of  philosophical  research  into 
their  own  beings.  The  discovery  of  a  natural  law  scarcely 
ever  occurs  by  mere  abstraction.  It  is  a  fortunate  glance  into 
nature,  by  which  the  rule  is  discovered  through  which  she 
acts.  We  convince  ourselves  of  its  correctness,  by  causing 
nature  to  act  before  our  eyes^  and  to  express  her  laws  under 
the  most  different  circumstances ;  or  we  search  for  a  pheno- 
menon in  wide-spread  nature,  in  which  she  expresses  herself  in 
the  most  distinct  manner  in  accordance  with  the  present 
knowledjge.  It  is  with  naturalists  as  with  other  artists; 
they  think  and  act  correctly,  in  consequence  of  a  fortunate 
suggestion,  which  they  owe  to  a  peculiar  turn  of  mind,  united 
to  a  closer  and  more  intimate  acquaintance  with  the  matter. 
But,  nevertheless,  they  only  philosophize  moderately  on  the 
nature  of  their  whole  art,  and  this  will  be  especially  the  case 
when  they  have  obtained  a  sprinkling  of  school  philosophy, 
which  is  certainly  worse  than  nothing.  The  most  beautiful 
discoveries  in  natural  science  have  spnmg  from  researches 
which  were  undertaken  according  to  the  demand  of  reason. 
Was  the  fundamental  law  of  electricity  or  the  electrical 
nature  of  light,  and  the  lightning  conductor,  discovered  by  an 
abstraction  ?  Was  Volta's  condenser  and  electric  battery,  or 
the  laws  on  which  they  are  founded,  discovered  by  an  abstrac- 
tion? Did  the  physicists,  after  they  had  adopted  the  opinion 
that  all  kinds  of  earth  were  burnt  metals,  wait  till  all  the 
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earths  had  been  examined  in  refarence  to  this,  or  were  they 
not  rather  akeady  convinced  as  soon  as  they  found  that  it 
answered  for  one  ?  It  is  quite  a  different  thing  that  they  did 
not  consider  the  claims  of  science  satisfied,  till  all  kinds  of 
earths  had  been  submitted,  in  reference  to  this,  to  a  researdL 
It  is  also  very  possible  that  some  physicists  may  have  expressed 
themselves  too  strongly  on  the  sHght  imcertainty  which  stiU 
hung  over  it  after  the  first  discovery.  But  it  is  quite  evident 
that  all  their  endeavours  betrayed  the  conviction  of  the 
universality  of  the  laws  of  nature. 

It  is  equally  certain  that  all  naturalists  who  have  vigoroudy 
promoted  science,  were  penetrated  by  the  conviction  that  all 
the  laws  of  nature  are  laws  of  reason,  although  this  was  rarely 
expressed  with  distinctness.  But  the  confidence  with  which 
they  had  derived  one  natural  law  fixMn  another  on  the  prin- 
ciple of  reason,  proves  sufficiently  that  they  take  for  granted 
they  shall  find  in  nature  what  reason  promises.  At  the 
same  time,  this  pre-supposition  implies  that  the  laws  of  nature 
form  a  system  of  laws,  and  as.  this  is  a  system  of  the  laws  of 
reason,  it  thence  again  follows^  that  all  nature  is  an  arrange- 
ment of  reason,  and  that  it  is  the  business  of  naturalists  to 
seek  for  reason  in  nature.  We  willingly  confess  that  this  is 
not  very  evident  to  all  naturalists ;  but  we  believe  that  none 
who  have  really  attempted  to  inquire  into  nature  herself,  witt 
deny  it.  As  to  what  mere  book-makers  say,  this  naturally 
does  not  apply  to  us. 

The  author  says  further  (p.  1 1 9),  "  Simple  substances  are 
the  substrata  to  physics,  as  the  roots  of  words  are  to  language. 
We  select  two,  silver  and  diamonds.  How  do  they  appear 
in  your  text-books.^  In  the  tables  of  specific  gravity,  of 
absolute  and  relative  cohesion,  of  refraction,  of  the  conductiiHi 
of  heat,  of  specific  heat,  of  the  electric  conductor  and  isola- 
tors, in  the  tables  of  galvanism,  of  electro-magnetism,  of 
thermo-magnetism,  of  chemical  affiinities,  &c.  ?  We  find  them 
introduced  with  some  of  these  properties,  determined  in  their 
gradual  relations,  even  to  the  fourth  and  fifth  decimals.  And 
now  bring  out  what  has  been  so  dismembered  in  your  tables, 
and  place  it  together.  And  is  this  silver  and  the  diamond? 
How  can  we  hope  to  behold  these  properties  in  one  unity, 
which  is  the  very  same  as  actually  exists  in  experience,  not- 
withstanding the  point  of  view  on  which  you  have  placed 
yourselves,  is  that  of  sensible  experience." 
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We  will  not  pause  at  the  inexactitude  the  author  shows 
wh^d  he  expresses  himself  as  if  the  physicist  did  no  more 
with  undivided  bodies  than  inscribe  their  properties  in  his 
tables ;  while  really  he  seeks  to  give  a  complete  notion  of 
them,  by  presenting  to  us  their  united  qualities. 

It  certainly  was  not  the  intention  of  the  author  to  raise 
such  an  unfounded  excuse.  But  if  he  reqiiires  that  a  unity- 
should  be  presented  in  these  properties,  he  requires  some- 
thing which  can  scarcely  be  performed  in  that  which  hitherto 
has  been  undivided,  and  which  he  himself  could  scarcely  do. 
But  the  most  important  point  in  the  whole  censure,  is  the 
use  which  he  makes  <^  the  assertion,  that  naturalists  have 
placed  themselves  on  the  basis  of  mere  sensuous  existence. 
The  nature  of  experimental  science  is  undeniably  this : — that 
the  inquirer  proceeds  from-experience,  permits  himself  to  be 
guided  by  it,  and  uses  it  to  confirm  the  ideas  which  he  forms 
for  himself  on  the  events  of  nature ;  but  he  seeks  for  reason 
in  nature  with  all  the  powers  of  his  mind,  and  does  not 
remain  at  the  mere  sensuous  point  of  view.  It  is  things  in 
their  growth  which  he  should  make  the  object  of  his  science ; 
what  he  could  not  see  while  it  was  produced,  he  must  leave 
as  that  which  is  sensibly  given.  Elementary  materials  are 
certainly  his  radical  words, — and  must  not  the  grammarian, 
leave  most  of  the  radical  words  imexplained  ? 

It  appears  that  the  author  in  these  pages  entirely  deserts 
the  clear  view  of  experimental  science  which  is  to  be  found 
in  the  preceding  pages.  For  instance,  he  offers  as  an  argu- 
ment against  the  law  that  heat  expands  all  bodies,  that  there 
are  real  exceptions.  Granted  that  there  are  exceptions  to 
this,  for  which  we  could  not  account,  shall  such  a  universal 
comprehensive  law,  which  is  exhibited  in  such  a  countless 
number  of  natural  events,  no  longer  remain  a  law  ?  In  that 
case,  the  law  discovered  by  Newton  on  the  motions  of  the 
moon  would  be  no  law,  so  long  as  the  grounds  were  not  foimd 
for  the  many  small  deviations  which  were  not  discovered  for 
a  century  afterwards.  That  water  expands  at  a  coolness  of 
4°  centigrade,  is  certainly  an  exception ;  but  this  we  easily 
perceive  is  connected  with  the  changes  which  occur  in  the 
position  of  the  parts  by  the  force  of  crystallization,  which 
certainly  begins  to  act  before  the  freezing  point.  This  is 
not  indeed  enough  to  satisfy  us,  but  sufficient  not  to  allow  us 
to  consider  the  fact  as  an  important  exception.     Sulphuric 
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acid  and  water  yield  far  more  heat  than  we  should  expect  by 
their  less  degree  of  condensation,  when  compared  to  the  heat 
that  is  yielded  by  the  far  greater  condensation  of  the  gases. 
But  it  appears  to  be  a  law  that  the  condensation  of  solid 
bodies  yields  far  more  heat  than  that  of  the  gases.  This  sub- 
ordinate law  accounts  for  many  deviations.  As  for  the  rest, 
all  physicists  willingly  grant  that  the  doctrine  of  heat,  as  well 
as  all  other  portions  of  natural  science,  is  stiU  very  imperfect 
But  they  believe  that  it  will  be  brought  nearer  to  unity  and 
other  perfection  by  a  further  application  of  the  expenmenta) 
method  hitherto  employed  with  so  much  success. 

We  have  considered  it  our  duty  to  meet  this  treatise  with 
candid  opposition,  as  well  as  with  an  open  acknowledgment 
of  the  many  excellencies  which  it  contains.  If  the  author 
will  now  with  impartiality  himself  say  that,  which  the  accu- 
racy of  the  different  kinds  of  experiment  of  the  present 
naturalists  can  explain,  we  doubt  not  that  his  treatise  will 
contribute  much  to  the  distribution  of  an  intellectual  com- 
prehension and  representation  of  natural  science.  This 
already  is  accomplishing  much.  If  he  desires  to  accomplish 
more,  we  wish,  although  with  some  doubt,  our  renowned 
coimtryman  all  possible  success. 

To  tiie  real  searcher  after  truth,  we  joyfully  add  our  "  God 
speed  you !" 
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CHRISTIANITY  AND  MENTAL  CULTIVATION 
MUTUALLY  SUPPOBI  EACH  OTHER. 


Speech  delivered  in  the  year  1826,  at  the  Festival  in  celebration 
of  the  Thousandth  Anniversary  of  the  Establishment  of 
Christianity  in  Denmark, 

It  might  appear  as  an  absurdity  in  the  Hstory  of  mankind, 
when  yiewed  from  a  superficial  point  of  view,  that  the  recol- 
lections of  great  events  are  celebrated  after  a  certain  number 
of  years  have  passed,  although  it  is  easy  to  perceive  that  the 
number  of  years,  whether  they  are  a  hundred  or  a  thousand, 
have  no  sort  of  natural  connection  with  the  events  themselves 
— ^indeed,  possess  nothing  to  distinguish  them  from  other 
numbers,  except  that  they  form  marked  points  in  the  manner 
of  computation  which  we  have  thought  fit  to  adopt.  But  if 
it  is  allowed  that,  in  the  course  of  time,  we  seldom  find  an 
occasion  of  universal  validity  to  renew  the  recollections  of  great 
events,  we  are  compelled  to  seize  upon  an  arbitrary  one ;  for 
it  is  natural  in  man  to  rejoice  in  the  recoUection  of  what  is 
glorious,  and  to  delight  in  this  enjoyment  in  a  still  higher 
degree,  if  he  rejoices  with  sympathizing  companions :  and  is 
not  this  delight  in  the  recollection  of  the  Glorious,  allied  with 
the  noblest  feeling  in  man?  does  it  not  elevate  his  soul?  does 
it  not  enlarge  his  vision?  does  it  not  inspire  him  with  noble 
resolutions  ?  People  in  general  pass  their  time  in  occupations 
which  far  too  much  limit  their  views  within  the  small  extent 
of  time  and  space  most  nearly  surrounding  them ;  they  are 
easily  led  to  dream  away  life,  as  if  there  existed  nothing 
greater  beyond.  It  would  certainly  be  wrong  if  we  could 
remember  no  more  in  life  than  festivals  of  distant  recur- 
rence. If  the  soul  had  not  been  from  childhood  imbued 
with  noble  germs  of  knowledge,  if  religion  did  not  every  week 
raise  mankind  from  the  narrowness  of  earth  to  the  gieatness 
of  heaven,  if  Christian  festivals  did  not  occasionally  arouse 
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US  still  more  forcibly,  to  elevate  our  souls  towards  the  Eter- 
nal One,  it  would  be  folly  to  expect  any  effect  from  these 
great  but  scattered  days  of  commemoration :  but  in  connec- 
tion with  the  others,  those  days  dedicated  to  more  elcTated 
thoughts,  do  not  appear  to  me  to  *be  ummportant,  especially 
in  so  far  as  they  act  upon  our  mind,  by  leading  us  to  some- 
thing himian  which  is  connected  with  the  Divine. 

By  virtue  of  my  academical  office  I  have  been  called  upon 
to-day  to  speak  at  a  festival  of  this  nature,  and  indeed  at  one 
which  is  allied  with  the  noblest  recollections  and  sentiments. 
A  thousand  years  have  passed,  since,  for  the  first  time,  a 
king  of  this  country  became  a  Christian.  It  is  true  he 
did  not  reign  over  the  whole  kingdom ;  and  his  conversion 
to  Christianity  was  not  indeed  immediately  followed  by 
the  conversion  of  the  whole  nation ;  but  this  event,  which 
Ranted  the  first  seed  of  Christianity  among  us,  is  ne^ez- 
iheless  most  worthy  of  remembrance,  and  well  adapted  lo 
fill  our  souk  with  gratitude  tawards  the  Eternal  Wisdom 
which  has  guided  us  into  this  path.  All  the  churches  have 
commemorated  this  event  as  a  religious  festival ;  the  Univer- 
sity has  solemnised  it,  by  conferring  the  highest  dignity  in 
tbeology  upon  chosen,  learned,  and  religious  men^  and  we 
have  heard  the  meaning  of  this  action  discussed  in  the 
learned  and  eloquent  di^urse  c^  the  respected  dean  of  the 
theological  faculty. 

May  I,,  who  speak  in  the  name  of  the  whole  University, 
be  now  permitted  to  show  how  Christianity  promotes  the 
development  of  science  and  of  intellect,  and,  on  the  other 
side,  how  this  is  again  favoured  by  them.  Sometimes  the 
enemies  of  Christianity,  and  sometimes  those  of  science  and 
of  enlightenment,  have  attempted  to  throw  a  shadow  upon 
this  truth.  But  with  an  inward  conviction  that  the  kmg- 
dom  of  truth  can  never  be  at  variance  with  itself,  I  believe 
that  we  cannot  be  too  zealous  to  prove  its  universal  harmony^ 
in  order  that  not  only  the  honest,  but  the  feeble  friends 
of  virtue  may  not  be  seduced  by  the  confusion  of  parties  to 
quit  the  path  which  leads  to  their  great  end.  I  confess 
that  I  do  not  enter  upon  the  discussion  of  my  subject  without 
that  fear  which  is  grounded  in  the  feeling  of  what  this 
honourable  asseml^y  might  expect  from  me,  and  what  I  am 
aide  to  bestow ;  but  if  it  is  found  that  I  do  not  arrive  at  the 
eloquence  with  which  the  subject  deserves  to  be  treated, 
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I  fltin  rest  on  this,  that  I  speak  before  an  amdience  who  nnite 
not  alone  justice,  but  indu%enee,  with  their  knowledge,  and 
whose  love  of  truth  will  dispose  them,  from  the  commence- 
ment, to  regard  the  subject  of  my  speech  with  friendly  interest. 

It  is  weU  known  that  science  began  to  decline  about  the 
same  period  of  time  as  Christianity  was  promulgated,  and  at 
length  obtained  the  mastery.  This  has  contributed  much  to 
the  very  erroneous  idea,  that  Christianity  has  injured  science. 
But  impartial  history  points  out  to  us,  not  merely  that  science 
began  to  decline  before  Christianity  had  perceptibly  extended 
itself,  but  it  also  shows  us  the  causes  of  this  decline,  namely, 
the  unheard-of  immorality  prevailing  in  the  Roman  states, 
idiidi  was  a  preparation  for  the  inundation  of  the  barbarians, 
and  which  also  nearly  extinguished  the  last  spark  of  the  light 
of  science.  That  which  was  lost,  was  not  however  lost  through 
CSiriBtianity,  but  what  remained  was  through  it  preserved  and 
restored;  because  that  belonged  to  its  nature,  and  in  this  re- 
spect no  religion  can  be  compared  with  oiurs :  for  although  most 
religions  owe  their  origin  to  one  or  more  highly-gifted  men, 
and  look  to  the  improvement  of  mankind  as  their  aim,  yet 
they  are  generally  opposed  to  the  intellectual  development  of 
the  human  race,  whereas  our  holy  religion  is  most  inti- 
mately united  with  this  development. 

While  its  principal  dogmas  have  been  separated  so  dis- 
tinetly  by  Christ  himself,  that  they  may  be  imderstood  by  the 
most  simple,  yet  every  one  who  has  any  desire  for  inquiry, 
feds  himself  called  upon  to  study  the  collection  of  sa(»*ed 
books  to  which  Christ  and  his  apostles  so  frequ^itly  allude, 
and  to  read  and  diligently  weigh  what  those  highly-gilted  men, 
who  were  permitted  to  draw  their  knowledge  from  the  mouth 
of  the  great  Teacher  himself,  or  were  otherwise  inspired  with 
a  higher  Hght,  have  written  upon  the  divine  doctrine.  But 
in  proportion  as  any  one  endeavours  to  become  acquainted 
wi&  this  invaluable  collection  of  writings,  a  whole  world  of 
knowledge  is  opened  to  him.  Where  can  we  anywhere  find 
such  a  clear  picture  of  the  earliest  conditions  of  the  human 
race  as  there?  What  examples  of  wisdom  and  justice  for 
ova  imitation,  and  what  instances  of  foUy  and  injustice  set  up 
as  a  warning  to  us !  What  exalted  images  of  the  greatness  of 
God,  and  what  excellent  proverbs  of  wisdom,  are  contained  in 
this  book !  What  a  variety  in  style  and  in  manner  of  com- 
mmiicatian!    Who  could  read  this,  and  increase  his  know- 
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ledge  of  divine  things,  without  at  the  same  time  developing 
the  powers  of  his  mind?  On  this  account,  I  cannot  help 
believing  that  it  was  intended  by  Divine  Wisdom,  that  all  the 
talents  of  man  should  be  developed  through  religion.  Indeed, 
it  even  appears  that  this  is  the  stipulation  for  the  extension 
of  the  kingdom  of  God  upon  earth ;  for  we  may  with  justice 
call  this  kmgdom  a  kingdom  of  reason,  if  we  use  the  words 
with  their  right  signification,  and  if  we  do  not  confound  that 
reason  which  is  the  light  of  God,  with  the  meaning  which  is 
attached  to  it  by  the  frequently  uncertain  wisdom  of  the 
world. 

The  same  must  necessarily  be  deduced,  not  merely  from 
the  nature  of  the  thing,  but  from  the  whole  government  of 
God,  which  is  revealed  in  the  distribution  of  Christiamty. 
Although  those  who  first  became  Christians  were  for  the 
most  part  poor,  simple  men,  for  whose  deliverance  the  divine 
Author  of  our  religion  laboured  with  such  diligence,  yet  the 
period  when  the  apostles  and  their  first  disciples  endeavoured 
to  spread  Christianity  was  not  wholly  barbarous.  It  was 
not  addressed  to  a  nation  of  ignorant  barbarians ;  it  was  to 
make  its  entrance  into  a  world  of  refinement,  among  men, 
such  as  the  Greeks  and  Romans,  who  were  accustomed  to 
reason,  and  among  whom  opponents  soon  arose,  who  must  be 
combated  with  reasonable  arguments. 

And  it  was  not  long  before  the  sectarian  spirit  of  the 
Greeks  occasioned  disputes  about  opinions,  so  that  the 
Christian  who  had  any  capacity  for  inquiry  was  constantly 
required  to  study  the  Holy  Scriptures.  ' 

Though  the  great  precept,  "  Search  the  Scriptures,"  has 
been  often  abused,  and  has  been  employed  by  somo  to  their 
own  detriment,  yet  this  wide- spread  study  of  the  principles 
of  religion,  which  has  no  equal  in  any  other  religion,  has 
powerfully  contributed  to  maintain  a  spiritual  life  among 
Christians,  and  imdoubtedly  also  possesses  its  great  significa- 
tion in  the  government  of  God,  in  which  Christianity  has 
maintained  and  developed  itself.  If  we  were  merely  to  judge 
by  a  superficial  observation,  we  might  be  induced  to  beheTe 
that  this  mode  of  development  could  not  have  been  the  inten- 
tion of  Providence ;  that,  indeed,  it  would  have  been  fer 
more  salutary,  if  the  commimication  of  Christianity  had  not 
passed  through  such  a  perverted  and  corrupted  race,  by 
which  it  soon  degenerated  so  greatly,  that  in  many  respects 
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it  became  not  unlike  heathenism ;  but  since  Christianity  was 
most  needed  by  those  people  who  were  in  the  lowest  state  of 
d^radation,  its  doctrine,  perhaps,  found  a  readier  acceptance, 
even  in  its  less  perfect  condition,  among  the  uneducated  mass 
of  mankind,  who  were  called  upon  by  Christianity  to  become 
ennobled  and  blessed.  It  appears,  as  I  have  already  said  from 
this  place,  on  another  occasion,  .that  among  the  laws  which 
have  been  laid  down  in  life  by  Eternal  Wisdom,  this  one  also 
exists,  that  where  corruption  of  dispositions  and  of  morals  has 
gained  the  upper  hand  in  a  nation,  it  can  only  be  remedied 
by  a  cruel  destruction  of  everything  that  exists,  in  order  that 
a  new  creation  may  spring  from  the  chaos  of  wild  forces. 

But  when  such  a  revolution  impended  over  an  empire 
which  considered  itself  superior  to  all  the  others  on  the 
globe,  and  which  might  call  itself,  in  many  respects,  the 
protector  of  science,  of  what  i|jLcalculable  benefit  must  it  not 
have  been  to  the  human  race,  that  Christianity  not  alone 
contained  the  most  excellent  precepts,  but  also  an  unfading 
germ  for  intellectual  improvement !  While  hitherto  every- 
thing of  this  sort  had  been  lost  in  the  rude  hands  of  the 
Asiatic  hordes,  the  sacred  precepts  of  Christianity  were 
wiQingly  accepted.  If  they  were  not  perfectly  understood, 
they  stiU  were  sufficiently  comprehended  for  their  divine 
nature  to  be  felt,  and  for  the  sacred  books  to  be  regarded 
with  respect. 

Piety  inspired  those  who  were  desirous  of  learning,  with  a 
wish  to  read  these  books,  but  they  could  not  do  this  with- 
out, at  the  same  time,  learning  much  besides,  and  without, 
in  many  other  respects,  forming  their  imderstanding.  Thus, 
reverence  to  Christianity,  and  tiie  desire  to  have  teachers  in 
it,  urged  the  barbarians  to  cultivate  their  knowledge  and 
to  adorn  their  minds.  The  cells  of  the  monastery  formed  a  ^ 
refuge  for  science  during  the  whole  of  the  middle  ages.  Let 
it  not  be  said  that  Christianity  sometimes  served  as  a  veil,  by 
which  presumptuous  book- worms  sought  to  oppress  the  men 
of  science  who  detected  their  errors,  since  it  is  sufficiently 
well  known  that  at  all  times  there  have  been  men,  who  by 
their  arrogance  and  vanity,  under  the  pretence  of  zeal  for  the 
honour  of  God,  and  anxiety  for  the  salvation  of  their  souls, 
have  persecuted  both  truth  and  science.  But  if  such  people 
find  no  opportunity  of  abilsing  the  name  of  God,  they 
are  still  sure  of  finding  something  to  abuse,  whether  it  may 
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be  the  name  of  the  king,  or  the  pe<^e,  or  morals,  or  wliat- 
ever  they  can  bring  into  the  serrioe  of  their  own  imreasoft* 
able  desires.  The  injiny  whi<^  such  an  abuse  has  pro^ioai 
is  still  only  to  be  regarded  as  imiall,  in  comparison  with  ^ 
benefit  which  the  human  race  owes  to  Christianity^  e^m  if  it 
is  01^  considered  as  a  means  of  civilization. 

How  much  Christianity  has  promoted  the  study  of  lan- 
guages, is  manifest  to  every  one.  What  would  have  indueed 
the  inhabitants  of  Europe  to  study  the  Hebrew  laagoage, 
which  is  so  remote  from  their  own,  had  they  not  bees  M 
to  it  by  the  books  of  the  Old  Testament  ?  And  was  not  the 
New  Testament  the  first  incitement  to  the  study  of  die  Gredt 
language  in  the  West?  Would  the  Latin  language  ha^e 
been  so  familiarly  known  in  Europe,  if  it  had  not  reached  vs 
through  Christianity,  and  grown  up  along  with  it  in  ^ 
writings  of  so  many  of  its  teachers  ?  In  an  assembly  of 
this  sort,  I  have  no  fears  that  any  one  will  argue  that  wbal 
I  have  Istid  so  much  stress  upon  is  only  a  trifie,  and  thatk 
place  of  valuing  its  possession,  we  would  rather  exchange  it 
for  something  better.  I  am  aware  that  such  opinions  are 
occasionally  heard  among  the  learned,  and  perhaps  exagge- 
rated demands  on  tibe  part  of  those  learned  in  laagui^ 
have  sometimes  given  sumcient  cause  for  opposition.  But  ke 
who  has  to  a  certain  extent  made  himself  conversant  iriii 
languages  and  science,  must  perceive  that  language  is  not 
merely  a  means  to  express  our  thoughts,  but  that  it  is  a 
means  to  awaken  thoughts,  in  order  to  reveal  to  its  liie 
workings  of  the  human  mind,  that  it  may  penetrate  more 
deeply  into  the  history  of  the  human  race,  where  langnage 
is  spread  over  language,  and  its  successive  layers  fi^eak  te 
the  inquirer,  as  the  strata  of  the  earth  disdose  the  foima- 
tion  of  the  globe,  and  relate  the  history  of  times  p?ior  to 
the  existence  of  man.  If  we  wish  to  understand  thoroiig^j 
the  value  of  the  study  of  languages,  we  must  not  stop  at  the 
consideration  how  far  individuals  among  us  m^t  advance 
without  these  learned  studies,  but  we  should  rather  ecmder 
what  would  have  become  of  the  civilization  of  all  maddnd, 
if  it  had  taken  a  different  direction.  Language  appears  to  be 
the  first  means  of  civilization,  not  alone  to  individual  man, 
but  to  the  whole  human  race. 

But  how  much  our  present  languages  owe  to  the  ancicHt, 
not  so  much  on  account  of  the  words  we  have  derrwd  ftom 
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them,  of  whtdbiy  iMwerer,  many,  and  eertamly  moBt  im« 
portflst  ones,  hsert  become  indlspeoaable  to  lu,  but  much 
mow  by  the  iitdncemeixt  which  these  languages  have  giren 
118  to  cultiyate  and  enrioh  those  of  iha  present  day,  and 
to  give  ihevL  that  flexibility  whidi  many  hare  now  attained. 
Even  the  familiarity  with  foreign  hu^^ges  of  a  modem 
date  ^viiich  is  poos^aed  by  men  of  the  psesent  day,  which 
leads  to  such  cultivation,  and  to  so  many  corf ections  in 
language,  we  x^dneipally  owe  to  tihe  knowledge  that  we  have 
ao(|«ired  from  our  youth  upwards  in  the  tndfistt  laaguages, 
fram  which  so  many  of  those  <^  our  own  day  ane  ^rived, 
and  to  our  early  practice  in  the  study  of  ail  languages. 

Perhaps  I  shall  be  tdld,  tiiat  the  teadkers  of  Christiainiy 
were  for  a  long  time  uniavmirahly  disposed  to  natural  sci^u^ 
and  considered  it  as  witdMca£t  and  the  work  of  the  deviL  I 
m^t  pwhaps  be  sataafied  to  throw  tiie  Mane  of  this  on  the 
dadsness  of  those  times,  which  only  slowly  setired  bdSore  the. 
li^  ef  ChriBtianily ;  Imt  I  believe,  in  trul^  timt  thb  oppo* 
sitktt  is  more  closely  eonneeted  witii  the  history  of  Chnstir 
mif.  It  waa  j^  so  much  beea«»e  Ohxistian  Europe  was 
principally  to  veoeive  Cheoustry,  Medicine,  Aatnenemy,  and 
Algebra,  the  great  assistaiiit  to  Natural  Seience,  from  Maho- 
metan Arabiaaa,  but  because  these  scienees  were  mixed  up 
with  dai^erous  error.  The  turn  which  t^e  natural  sciences 
of  these  times  had  taJcen  with  most  people,  tiie  thirst  for 
gold  ^i^ch  alchemy  had  ecneouraged,  the  arrogant  intrusion 
bto  the  cotmsds  of  t&e  Almighty,  which  were  supported  1^ 
Astr^ogy,  the  abuse  of  various  secrets  of  nature  by  crimes, 
codd  not  but  be  condemned  by  the  Ghriatianfl.  In  addition 
to  th^  the  knowledge  of  Christianity,  ev«n  at  that  time,  was 
not  so  pure,  It  was  not  yet  understood  how  to  distinguish 
between  wkd;  was  either  added  or  misunderstood  by  man, 
aid  what  was  divine  and  of  essential  impOTtanee ;  so  that 
peofde  feared  that  Christiamity  itself  would  be  endangered,  if 
Natttral  Science  exposed  the  falsehood  of  certain  opinions  of 
the  priesthood. 

Owl  the  other  side,  the  rtudy  of  philosophy  was  so  consti- 
t^ed,  that  it  was  feared  that  natural  science,  if  it  had 
obtained  a  certain  solidity  in  such  times,  would  have  received 
a  character  of  crusty  and  materialism  which  it  has  since 
not  enlareiy  escaped. 

Imbued  with  the  conviction  of  a  higher  government  of  the 
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world,  I  can  easily  believe  that  it  were  as  undesirable  tbat 
natural  science  should  have  become  the  prevailing  science  of 
those  times,  as  I  feel  convinced  that  it  1ms  been  a  happiness 
that  it  became  the  science  of  our  own  time,  both  because  it 
can  worthily  satisfy  a  mature  desire  for  knowledge,  and 
because  it  forms  a  powerful  barrier  to  the  effeminate  enthu- 
siasm into  which  the  finite  satiety  of  a  onensided  education  is 
so  apt  to  fall. 

Perhaps  I  shall  first  be  shown  the  opposition  which  many 
believe  to  exist  between  Christianity  and  enlightenment, 
and  the  opponent,  will  according  to  his  mode  of  thou^t, 
find  in  eiU^htenment  a  proof  against  Christianity,  or  in 
Christianity  a  proof  against  enlightenment.  In  consequence 
of  the  limited  powers  of  the  human  mind,  truths  often  sccti 
opposed  to  each  other,  and  each  therefore  selects,  according 
to  his  opinion,  what  appears  to  him  most  evident,  in  order 
to  employ  it  against  the  other ;  but  in  most  cases  the  oppo- 
sition which  is  supposed  to  exist  between  Christianity  and 
enlightenment,  only  refers  to  those  opinions  of  men  which 
were  given  out  as  Christianity;  or  thoughtless  licentiousness, 
which  people  wished  to  consider  enlightenment. 

We  hear  it  so  boldly  asserted  that  the  eighteenth  century 
is  distinguished  both  by  its  enlightenment  and  by  its  want 
of  proper  appreciation  of  Christianity,  that  if  assurances 
were  proofs,  we  should  receive  it  as  an  undoubted  feet ;  but 
if  we  consider  that  most  of  these  charges  are  in  part  di- 
rected against  the  priestly  array  of  the  Catholic  Church, 
partly  against  their  human  ordinances,  and  do  not  in  other 
respects  refer  to  the  true  interpretation  of  the  Scriptures,  we 
shsdl  be  compelled  to  be  cautious  in  our  judgment.  If  the 
bold  enquirers  of  the  eighteenth  century  Imve  frequently 
been  led  astray,  which  in  many  cases  is  inexcusable,  still 
we  must  also  confess  that  they  have  removed  many  errors. 
When  I  hear  certain  proud  and  hard  men  of  our  time 
condemn  those  reasoners,  in  the  name  of  Christianity  I 
would  ask  them  whether  they  are  certain  in  what  manner 
the  eternal  Father  will  weigh  the  errors  of  these  men  against 
that  which  caused  them  to  err;  their  weaknesses  against  their 
honest  endeavours. 

I  have  hitherto  only  represented  the  connection  that  sub- 
sists between  the  flourishing  condition  of  general  enlighten* 
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ment,  and  the  form  and  mode  of  conmranication  of  Chris- 
tianity; but  this  is  not  sufficient.     We  must  also  convince 
ourselves    that  this  connection  is  deeply  founded   in  the 
nature  of  the  thing.     Christianity  aims  at  the  highest  pos- 
sible improvement  of  the  human  race ;  it  desires  one  kingdom 
of  God  upon  earth,  one  shepherd  and  one  fold.     It  desires  to 
guide  man  to  the  attainment  of  this  aim.     But  man  is  full  of 
passions  and  desires  which  lead  him  wrong :  if  his  imderstand- 
ing  is  darkened,  it  cannot  bring  him  back  into  the  right  path. 
It  is  certainly  true,  that  the  precepts  of  Christ  are  so  compre- 
hensible that  a  child  may  understand  them,  and  whoever 
accepts  them  in  honest  faith  and  honest  self-devotion,  and 
makes  them  the  essence  of  his  life,  is  immediately  elevated 
above  the  cloud  which  obscures  the  sight  of  most  men.     But 
does  not  experience  show  us  that  man  is  so  blind  to  the  good, 
that  few  will  sacrifice  the  gratification  of  low,  earthly  passiops, 
either  for  the  inexhaustible  love  of  Christ,  or  for  the  heavenly 
crown  which  shines  at  the  end  of  our  course.     How  much 
that  excellent  as  well  as  distinct  precept,  '*  Kevenge  not  your- 
selves," is  made  a  mockery  by  the  deeds  of  men;  since  in 
many  cases  he  who  does  not  revenge  himself  is  considered 
as  wanting  in  honour !  and  have  we  yet  been  able  to  free 
ourselves  fi'om  this  prejudice?     Is  it  not  part  of  the  pro- 
gress of  enlightenment,  that  this  wild  passion  which  Christ 
condemns,  becomes  more  and  more  bridled,  and  that  the 
divine  wisdom  which  is  contained  in  this  precept  is  felt 
in  still  greater  force?  I  have  not  cited  this  example  as  a 
proof,  biit  merely  to  call  attention  to  the  subject;  for  I 
do  not  believe  that  it  is  necessary  to  prove  here,  that  the 
wild  passions  which  Christianity  admonishes  us  to  restrain, 
are  subdued  by  that  enlightenment  which  ^des  to  a  reason- 
able end  the  same  mental  powers  which  otherwise  would  riot 
in  passion. 

Christianity  teaches  us  to  regard  earthly  goods  as  small 
and  contemptible  in  comparison  with  heavenly.  No  one 
will  venture  to  deny  this  truth,  and  even  the  uncultivated 
man  is  not  wholly  beyond  its  influence ;  but  from  the  daily 
habit  of  seeing  nothing  but  what  most  nearly  surroimds  him, 
the  forcible  impression  of  it  is  with  him  extinguished ;  he 
is  like  the  man  who  looked  at  his  face  in  the  glass,  but  after- 
wards  went^away  and  forgot  how  he  looked:  only  the  nearest 
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things  ^pear  to  Urn  great  and  impcniaiit  Enligfateoment 
also  extends  his  Tiew  over  earthly  things,  aad  accustoms  him 
to  perceive  the  intignificanoe  and  iiniinp(»:taAoe  of  irhat 
sunounds  him  im  comparison  wbh  the  events  of  this  world. 
It  no  long^  requires  such  a  great  mental  leap  to  regard 
these  also  as  nothing,  in  companson  widi  divine  thmgs. 
How  mudi  stronger  must  this  feeling  be  with  him,  wh^ 
a  stiU  greater  progress  has  brought  to  that  pcnnt,  that 
he  can  behold  wim  distinctness  the  infinite  perishaUe- 
ness  of  the  whole  material  world,  in  which  nothing  is 
eternal  excq>t  Beaaon,  and  the  creative  power  revealed  in 
it!  Christiamty  requires  humilitj,  but  who  can  regard 
himself  as  great,  when  the  vast  mirror  of  the  world  ^ows 
our  littl^iess?  Who  must  not  feel  his  spiritual  povei^, 
when  he  visiUj  traces  the  infinitely  rich  Spirit  which  is 
revealed  in  nature?    Periiaps  it  will  be  said  that  philoso- 

fiers  are  but  too  rarely  imbued  with  tiiis  doctrine,  aad 
williio^ly  confess  that  they  as  often  forget  the  saying  of 
philos(^y,  ^^Know  thyself,'*  as  the  priests  of  Christ  do 
the  oth^,  **My  kingdom  is  not  of  this  world."  Man  is 
slow  in  learning  what  humbles  his  pride;  but  if  tiie king- 
dom of  Qod  is  to  be  more  and  more  spread  upon  earth,  the 
human  raee  must  undergo  a  long  training.  Christ  is  our 
great  master,  but  he  will  not  com^  us ;  he  deores  that,  led 
by  his  Spirit,  we  should  ourselves  develop  our  powers.  That 
kingdom  of  Gk>d  which  ought  to  rdgn  upon  eatik,  is  a  living 
ackaowledgment  of  the  will  of  Ood,  that  is,  of  divine  reason; 
of  which  our  buman  reaaon  is  an  image,  although  only  an 
infinitely  feeble  ime.  Enlightenment  is  essentia^  requisite 
for  this,  but  not  as  a  foreign  aid  which  comes  to  Chiistianitj 
from  without,  but  as  a  devdopment  of  the  capacities  of  men 
which  is  promoted  and  urged  forwaid  by  Quristianity  itsdf, 
and  by  that  government  of  God  which  is  revealed  in  the  dis- 
tribution of  Christianity.  It  is  ther^ore  a  de^  and  jnst 
feeHng^  which  has  caused  the  great  schemes  of  scienee 
throughout  Europe  to  be  regarded  as  in  conneetkm  with 
Religion,  to  whose  ext^ision  the  endeavours  of  men  of 
science  will  always  revert,  althou^  in  the  midst  of  eartUy 
objects  they  may  appear  to  move  free  and  imooncenied  abovt 
hcAvenl^  things. 

la  th&s  sense  the  annual  festival  at  the  University,  whidi 
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we  solemnize  to-day,  may  be  united,  humbly  indeed,  though 
not  iinsuitably,  with  the  great  Christian  festival ;  but  in  such 
a  manner  that  what  I  have  to  say  may  be  regarded  as  a 
sepavate  9peedi,  in  which  my  wovds  will  be  presented  short 
and  without  ornament,  not  to  elevate  the  great  festival, 
but  to  complete  the  day's  woik. 
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OBSERVATIONS  ON  THE  HISTORY  OP 
CHEMISTRY. 

A  LECTURE. 


Whvn,  at  the  commencement  of  the  "Winter  Course  of  1805  md 
1806^  I  had  to  deliver  some  Lectures  on  Chemistry,  to  an  audience  among 
whom  there  were  few  connoisseurs,  I  gave  a  general  survey  of  the  latest 
changes  in  Science  in  the  two  first  lectures ;  and,  in  a  third,  I  endeavoured 
to  destroy  some  prejudices  which  might  prove  an  obstacle  to  me.  This 
last  lecture  I  afterwards  put  on  paper,  to  enable  me  to  ofTer  it  to  the 
public.  It  is  printed  in  the  papers  of  the  Scandinavian  Society,  for  1809, 
and  a  German  translation  has  appeared  in  Gehlen's  Journal  for  Chemistry 
and  Physic,  vol.  iii,  Berlin,  1807.  This  lecture,  delivered  moretiian 
forty-four  years  ago,  bears  a  strong  character  of  youth,  which,  however, 
I  had  no  desire  to  obliterate.  I  have,  in  general,  made  no  improTements, 
except  by  the  omission  of  a  few  passages,  which  was  necessary  for  the 
sake  of  accuracy,  as  it  would  have  otherwise  caused  confusion  in  ^e  minds 
of  most  readers.  Once  I  replaced  the  omission  by  a  short  representation 
of  its  sense.  In  a  few  passages  I  have  inserted  some  short  remarks,  but 
these  may  be  distinguished,  as  they  are  inclosed  within  brackets. 


The  various  Changes  in  Chemistry. 

It  is  an  old  complaint,  and  has  been  often  repeated,  that 
there  is  a  want  of  unanimity  in  the  kingdom  of  science. 
Exactly  where  we  might  expect  uninterrupted  peace,  and  a 
imanimous  endeavour  towards  one  object,  a  perpetual  war  is 
established  by  constant  changing  revolutions.  Who  does 
not  know  how  many  opportunities  this  disagreement  has 
afforded  for  the  distrust  of  the  timid,  the  laughter  of  the 
scomer,  and  for  declamations  on  the  uncertainty  of  human 
knowledge  to  the  enemies  of  science  ? 

What  I  mentioned  in  my  last  lecture  with  respect  to  the 
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antiphlogistic  theory  (namely,  as  one  embracing  all  the 
chemical  phenomena  together,)*  must  again  give  rise  to  the 
same  complaint.  We  shall  once  more  present  a  new  theory, 
in  exchange  for  one  that  was  made  but  a  few  years  ago  with 
the  approbation  of  nearly  all  the  enlightened  world,  and 
which  was  not,  indeed,  established  without  a  hard  strug. 
gle,  in  which  the  grounds  on  both  sides  were  frequen^ 
weighed  and  re-examined.  Nor  was  it  in  the  world  of  ideas, 
where  Reason  might  perhaps,  have  stumbled  in  its  own 
immeasurable  depths,  that  this  struggle  was  carried  on ;  but 
within  a  circle  where  all  was  brought  before  the  old  and 
sure  test  of  experience,  by  which,  therefore,  everything 
attained  a  much  greater  degree  of  certainty.  This  is  the 
theory  which  must  be  renoimced.  As  this  system  fSalls  to 
pieces,  so  have  many,  in  every  science,  and  they  have  often 
been  forced  to  yield  to  others  entirely  opposed  to  them. 
Where  is  the  limit  to  these  changes  ? 

Is  it  probable  that  we  now  possess  the  true  theory,  which 
can  stand  unshaken  against  aU  the  attacks  of  future  times  ? 
We  have  no  more  probability  for  this  than  our  predecessors 
had  for  the  correctness  of  their  ideas,  which  they  held  to  be 
as  true  and  certain  as  we  now  hold  ours  to  be.  We  there- 
fore must  consider  it  possible  that  we  may  equally  err.  On 
this  account  many  experienced  men  have  rejected  aJl  theories, 
and  considered  them  as  beneath  their  notice.  They  ask 
whether  it  is  probable,  or  whether  it  can  be  more  than  a 
pleasing  dream,  that  reason  should  ever  reach  that  imanimity 
which  in  the  efforts  of  so  many  centuries,  and  the  meditations 
of  so  many  great  minds,  it  has  not  hitherto  attained.  If  we 
follow  their  views,  then  there  would  only  exist  one  truth,  the 
Reality  which  has  surroimded  us  firmly  and  constantly  amidst 
80  many  changes,  and  which  every  moment  extorts  fresh 
evidence  from  our  senses.  Theories  might  perhaps  enable  us 
to  separate  our  knowledge  into  certain  groups,  where  we  may 
more  easily  find  it  again ;  they  might,  perhaps,  be  of  some 
use  in  exercising  that  acuteness  of  youth,  which  is  to  be 
employed  in  a  practical  career ;  but  tiiat  so  many  contradic- 

*  It  has  not  escaped  my  notice,  that  the  antiphlogistic  theory  is  often 
mentioned  as  if  it  were  unrefuted,  and  in  a  certain  sense  this  is  correct, 
so  far  as  the  circle  of  experiences  is  only  alluded  to,  which  it  embraced^ 
«nd  whose  harmonious  connection  it  exhibited ;  but  it  no  longer  exists  as 
a  complete  chemical  theory,  as  every  one  will  now  readily  grant. 
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tions  elioyld  erer  cotttain  one  unity  ind  trad),  or  &niidi  an 
actual  insight,  can  m  no  wise  be  admitted. 

A  more  noble  but  weaker  nature  jnstly  ad<k  to  this  a  pain- 
tal  consideration.  The  wh(^  value  ^  man  lies  in  Beason:  if 
the  greatest  efforts  which  it  has  made  have  only  produced  a 
mere  vision,  th^i  man  is  the  moet  imperfect  aiod  unhappy  of 
all  creatures,  for  he  has  abused  the  faculties  whidi  weie 
bestowed  on  him  by  nature  ioit  his  pres^vation,  and  has  by 
that  means  sought  to  tear  himself  away  from  the  reaHty,  ef 
which,  nevertheless,  he  only  forms  a  part;  a  revolt  w^db, 
carried  out  in  all  possible  directions,  is  however  pimiahed  by 
Nature  with  perpetual  restlessness,  and  xnaium^raUe  wedk- 
nesses  unknown  to  other  creatures.  All  aare  drawn  into  an 
tmhappy  vortex  of  ft^es,  but  he  who  perceives  it  is  doubfy 
unhappy,  fbr  he  cannot  resist  it;  he  is  only  <»ie  among  h» 
race,  which  fbr  thousands  of  years  has  laboured  to  witlubrair 
him  from  Nature.  Even  si^pose  that  he  feh  suffidemt 
strength  to  a^qiroach  it  (m  the  one  side,  he  is  yet  compelled 
to  te»:  himself  fr^m  it  on  the  other.  Thus  man  hastens  wi& 
inereasnig  velocitf  towards  his  downMl ;  and,  even  shoM 
this  be  the  £Eite  of  the  whole  globe,  over  ^diidi,  in  his  savage 
state,  he  has  made  himsdf  mastar,  still  he  alone  has  & 
misfortune  to  foresee  it. 

The  rash  youth  pursues  another  path ;  he  bddly  cuts  the 
knot.  He  truly  says  that  cowardice  leads  to  despair.  Who 
taught  you  that  truth,  the  greatest  of  all  treasures,  was  tebe 
gained  without  an  effort  r  Are  you  accustomed  to  oomit 
the  voices,  that  you  may  know  what  is  right?  Will  you 
not  then  be  obliged  to  pronounce  the  majority  unwise? 
Transfer  this  rule  to  those  who  pretend  to  be  philosophers. 
If  there  have  been  controverted  opinions,  oaie  of  them  nefer- 
theless  must  have  been  the  correct  one.  Can  you  wonder 
that  these  opinions  have  altered,  since  all  have  not  striven 
with  equal  zeal,  with  equal  force,  with  equal  love  of  truth,  after 
the  great  end  in  view  ?  Besides,  if  the  truth  has  not  been  dii- 
covered,  it  still  may  be  discovered ;  there  is,  indeed,  a  whde 
eternity  still  before  us.  The  power  which  tore  you  away 
from  that  which  you  call  the  reality,  must  surely  be  stronger 
than  this  reality  itself.  It  can,  it  must  lead  us  one  day  into 
the  kingdom  of  truth,  and  even  the  endeavour  to  reach  this 
is  gl(»iou8;  our  powers  are  exercised,  our  intellectual  hie  is 
preserved,  our  mind  tranquillized  by  tlw  cheering  pvimpect 
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that  our  whole  race  is  in  progress  to  something  higher,  to 
someibing  better.  Is  not  this  a  sufficient  reward  for  the 
small  labour  we  undergo  ?  Thus,  while  we  strive  after  una- 
nimity, a  new  struggle  arises,  and  we  gladly  purme  it,  widi 
the  joyful  proq)eot  of  future  repose.  We  soon,  however, 
remark,  that  man  has  but  just  commenced  to  wander  in  the 
path  of  science.  He  views  himself  only  as  a  rational  being,  and 
he  is  ri^t;  but  if  he  looks  back  on  his  individuality,  and 
its  aecompanying  restrictions — ^if  he  remembers  the  hort  of 
r^ecting  men  who  have  ledlen  into  error — if,  weary  with  the 
battle  of  life,  he  reflects  for  a  moment.  Those  men  were  as 
convinced  as  you,  yet  they  erred ;  are  you  stronger  ?  Might 
yon  not,  perhaps,  also  bsve  been  involved  in  error  without 
your  previous  knowledge?  he  will  then,  ere  long,  not  in- 
deed mistrust  reason,  but  hims^.  He  will  be  compelled  to 
extend  thi»  doubt  to  all  other  human  individuals,  and  conse- 
quently to  his  whole  species,  and  we  see  him  now  at  the  same 
spot  from  which  his  despair  originated. 

But  I  see  those  who  have  been  distinguished  in  the  history 
of  the  human  mind,  quietly  looking  down  on  this  confusion. 
They  say  to  us,  '^  We  have  sacrificed  more  time  and  greater 
powers  than  our  brethren,  to  fathom  the  depths  of  nature  and 
oi  reason. ,  We  only  encountered  obscurity  and  doubt,  part 
of  the  way ;  the  deeper  we  penetrated,  all  became  li^t  and 
unity  before  us.  Each  of  us  has  learned  from  his  predeces- 
sors; and  has  been  the  teadber  of  his  successors,  not  merely 
by  collecting  a  much  greater  amount  of  knowledge,  but  also 
by  a  de^er  search  into  the  order  of  things.  Ajad  hare  we 
not  confinned  our  truthfulness  by  this ; — ^that  we  have  trans^ 
mitted  to  you  laws  by  which  you  may  perceive  and  calculate 
much  which  no  eye  had  previously  beheld.  Give  us  a  proof 
for  yom:  incredxdrty !  Do  not  allow  yourself  to  be  deluded 
by  the  semblance  of  disagreement.  The  period  of  time,  the 
country,  the  character  of  each  man,  has  borne  with  it  its 
particular  tendency,  and  hi»  given  his  works  their  peculiar 
stamp.  We  are  all,  however,  united  by  a  secret  bond.  Search 
zealously  the  history  of  the  sciences,  and  you  wiH  tJiere  meet 
widi  repose  -where  before  you  only  foimd  doubt  and  discon- 
tent." 

We  will  foHow  this  voice,  for  it  is  the  voice  of  truth. 
By  a  dbser  consideration  of  this  struggle,  which  has  disturbed 
our  repose,  we  shall  discover  the  purest  harmony,  the  most 
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complete  rest  and  certainty.  In  £^t,  it  would  indeed  be  an 
object  worthy  of  the  reflecting  man,  to  search  for  that  inner 
unity  in  all  the  sciences ;  but  a  task  of  such  extent  would 
lead  us  now  too  far  from  oxir  object.  We  must  be  content 
to  pursue  the  course  of  the  dcTelopment  of  the  one  single 
ecience  for  whose  explanation  these  lectures  are  intended. 

As  the  history  of  every  science  seems  only  to  offer  to  the 
superficial  eye  a  chaos  of  contradictions,  and  a  torrent  of 
conflicting  forces,  it  is  thus  also  with  the  history  of  che- 
mistry. From  the  time  when  the  scattered  experience 
which  contained  the  earliest  germs  of  this  science  were  first 
united  into  one  whole,  we  &Qd  a  constant  progression  and 
retrogression,  but  no  continued  advance.  It  was  at  first  con- 
cealed in  the  middle  ages  by  an  impenetrable  veil  of  mys- 
ticism, and  we  can  easily  imagine  that,  at  that  time,  there 
must  have  been  as  many  different  opinions,  as  there  were 
enthusiasts.  To  produce  the  most  precious  metal  which  is 
presented  by  nature,  to  discover  one  universal  solvent,  to 
obtain  for  the  human  race  an  infallible  cure  in  every  kind  of 
disease,  were  the  problems  of  science  which  were  endeavoured 
to  be  solved  in  a  variety  of  ways.  Yet  nearly  every  one  was 
of  opinion,  that  there  ky  a  deep-rooted  resemblance,  hidden 
from  the  uninitiated  eye,  between  even  the  most  distant 
objects  in  nature, — that  ^s  could  only  be  discovered  by  a 
peculiar  gift,  and  might  be  employed  to  fulfil  the  great  end 
which  they  had  set  before  them.  Thus  the  imaginary  cha- 
racters of  the  planets  were  sought  for  in  metals,  and  the  works 
of  chemistry  were  guided  by  astrological  combinations.  The 
correctness  of  this  mode  of  representation  was  the  more  easily 
believed  in,  as  precisely  the  same  number  of  planets  as 
metals  were  then  known.  What  would  they  now  say  ia 
•defence  of  tliis  opinion,  if  a  more  enlightened  astronomy 
showed  them,  that  the  sim  was  no  planet,  and  the  moon  was 
a  mere  satellite,  similar  to  many  others  which  we  discover  by 
the  aid  of  the  telescope  ?  What  would  they  think,  if  they 
now  learned  to  distinguish  by  a  more  skilful  chemistry,  nearly 
thirty  metals,  (that  was  the  number  in  1807,  but  now  they 
number  more  than  forty,)  and  in  addition  to  this,  if  they  saw 
the  probability,  bordering  on  certainty,  that  there  are  yet 
many  more  to  be  discovered?  Yet  who  would  now  give 
himself  the  trouble  to  refute  opinions  which  are  rejected  by 
sH  the  rational  world,  although  in  those  dark  times  tiiey  were 
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countenanced  by  the  most  profound  thinkers,  and  found  protec- 
tors in  the  most  powerful  princes. "  We  must  be  content  to  bear 
in  mind,  that  chemistry  was  to  them  no  more  than  the  produc- 
tion of  the  metals,  and  her  natural  forces  no  more  than  mysti- 
cal similarities  of  character.  This,  I  say,  is  sufficient  to  show 
how  little  it  resembled  our  more  comprehensive  chemistry, 
how  opposed  it  was  to  our  present  endeayours  after  a  more 
distinct  and  penetrating  science.  But  we  can  by  no  means 
be  pacified  by  attempting  to  console  ourselves  with  the  reflec- 
tion, that  that  great  period  was  a  night  full  of  fantastic 
dreams,  which  is  now  happily  past.  If  the  men  of  those 
days  were  able  to  commit  such  grave  errors,  who  will  answer 
for  us  that  we  shall  not  just  as  much  err  on  the  opposite 
path,  and,  from  a  mistaken  endeavour  to  imderstand  things, 
overlook  that  which  constitutes  Essence,  with  its  still  incom- 
prehensible exist^ice,  in  the  whole  of  Infinite  Nature  ?  Or 
can  we  venture,  on  historical  grounds,  to  regard  that  period 
as  one  of  unimportance,  at  a  time  when  many  highly  gifted 
minds  are  once  more  bringing  to  light  several  of  its  dogmas. 

We  will,  however,  turn  our  eyes  for  a  little  while  from  this 
time  and  age,  so  different  from  our  own,  and  not  even  dwell 
on  the  period  of  fermentation  which  lay  between  it  and  more 
modem  times ;  that  it  was  a  period  of  contradiction  and 
struggle,  need  not  astonish  us.  We  wiU  direct  our  whole 
attention  to  that  period  of  time  when  the  causes  of  natural 
events  were  placed  in  conceivable  natural  forces,  and  when 
there  was  a  desire  to  comprehend,  by  means  of  experiment, 
each  of  these  events  in  their  utmost  possible  purity.  At  this 
period,  indeed,  all  acknowledge  as  their  judge  oiie  and  the 
same  reason;  we  might,  therefore,  expect  more  unanimity 
to  have  existed,  but  no  expectation  can  be  less  fulfilled.  To 
enumerate  how  maiw^  opinions  arose  and  vanished  during 
this  period,  and  whiwi  of  these  again  became  the  prevailing 
one,  would  furnish  materials  for  a  book,  and  would  neces- 
sarily weary  the  attention,  even  were  it  possible  to  comprise 
them  within  the  narrow  compass  of  a  lecture.  We  will, 
therefore,  now  only  turn  to  a  few  of  the  chief  points. 

The  knowledge  of  chemistry  that  had  been  acquired  had 
begun  to  be  arranged;  and  a  combustible  body,  called  phlo- 
giston, was  imagined,  which  was  said  to  be  contained  in 
all  substances.  Each  combustible  body  was  therefore  com- 
posite.    Ck>mbustion  waarthus  decomposition.     Metals  were 


306  OBSEBY^TIONS   OK 

composed  of  an  elementary  earth  and  phlc^ston.  Tbxm 
bodies  which  by  combustion  yield  an  acid,  must  necessarily 
contain  this  acid  as  one  of  their  constituents  united  with  the 
combustible  substance.  Innumerable  phenomena  were  ex- 
plained by  this  doctrine,  and  it  was  believed  that  in  it  had 
been  discovered  the  key  to  the  secret  laboratories  of  nature. 
Nevertheless,  people  were  hr  from  imanimous  as  to  the 
nature  of  this  combustible  matter ;  sometimes  it  was  held  to 
be  sulphur,  sometimes  a  fine  earth,  sometimes  a  pcnlkm  of 
light ;  and  a  property  was  at  length  bestowed  upon  it,  at 
variance  with  all  other  bodies,  namely,  that  it  had  the  power 
of  annihilating  gravity. 

When  it  was  believed  that  this  doctrine  had  be«i  brought 
nearly  to  a  state  of  perfection,  it  was  overthrown  by  another, 
so  opposed  to  it,  that  it  even  received  its  name  from  this  oppo- 
sition. By  denying  the  existence  of  the  combustible  sub- 
stance, the  antiphlogistic  theory  altered  the  entire  previoiig 
mode  of  conception.  Combustion  was  now  no  lo|iger  decom- 
position, but,  on  the  contrary,  composition^-^  combination  with 
oxygen.  This  element  was  held  to  be  contained  in  acids, 
and  it  was  inherent  to  their  nature  to  be  compounds ;  whereas, 
the  matter  which  yields  an  acid  by  combustion  m^ht  be  a 
simple  body.  The  arguments  for  the  compound  nature  of 
the  metals  thus  failed,  and  they  were  considered  elementary 
substances.  Water,  which  by  the  former  theoryewas  aa 
element,  now  became  a  compound.  In  short,  everything  was 
reversed,  and  one  was  tempted  to  believe  that  no  stone  of 
the  old  building  would  remain  upon  another. 

Yet  hardly  had  the  struggle  ended  about  these  two  systems 
when  a  new  struggle  arose,  which  began  by  den^dmg  tibat 
water  was  a  compound.  This  doctrine  has  never  been  com- 
pleted; but  so  much  is  certain,  that  its  whole  effort  termi- 
nates in  an  endeavour  to  overturn  the  antiphlogistic  doctrine, 
which  seemed  to  be  so  firmly  established.  Indeed,  it  even 
goes  beyond  this,  since  it  seeks  to  establish  entirely  new 
points  of  vision  for  the  whole  of  chemistry,  by  which  nothing 
of  that  which  we  have  hitherto  called  composition  and  sepa- 
ration, shall  be  considered  so  in  friture.  All  that  we  had 
hitherto  learned  of  chemical  affinity,  that  which  the  phlogi- 
cians  and  anttiphlogicians  had  agreed  in  comnum,  is  now  to 
be  considered  as  invalid. 

Although  this  view  has  not   been   maintained,   still  it 
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remains  oertain  that  the   discoveries   of  electro-chemistry 
[laTe  altered  the  views  of  chemioel  eSeots  in  an  important 


Every  theory  in  Science  prevailing  throughout  a  certain  periody 
contains  actual  Scientific  Truth,  though  frequently  much 
obscured. 

We  will  now  attempt  to  throw  some  Hght  on  the  chaos, 
which  at  first  sight  exhibits  nothing  but  a  crude  mixture  of 
the  remains  of  so  many  periods  of  time.  However,  to  £susi- 
litate  your  view  I  will  determine  beforehand  the  course  of 
die  research  which  I  think  of  laying  before  you.  I  will, 
naooely,  first  diow  you  that  all  &ose  who  have  had  some 
insig^  into  science,  whatever  theory  they  may  have  embraced, 
have  yet  been  in  possession  of  a  great  and  profound  truth. 
ItwHl  at  once  be  evident  by  this  tesearch  that  the  course 
of  this  science  has  been  an  actual  development.  I  hope, 
finrther,  to  be  able  to  point  out  to  you  that  this  development 
has  followed  necessary  laws.  A  nearer  consideration  will 
finally,  convince  us  of  the  beneficial  nature  of  these  laws. 

I  am  quite  aware  of  the  discursive  nature  of  the  research 
into  which  I  have  led  you,  and  I  am  also  willing  to  ccmfess 
that  in  the  short  space  of  a  verbal  lecture  it  cannot  be  carried 
to  any  eonsiderable  degree  of  perfection ;  but  I  yet  think  that 
I  may  be  able  so  to  touch  on  the  principal  points,  that  each 
of  you  may  yourselves  be  enabled  to  make  an  extensive 
application  of  it. 

The  my^oal  tendency  of  the  middle  ages  is  so  opposed  to 
our  present  efibrts  in  pursuit  of  perfect  clearness,  that  it 
mi^t  easily  appear  impossible  that  they  could  both  form 
otmstitttents  of  one  truth.  To  deny  their  antithesis  would  be 
opposed  to  manifest  truth;  but  yet  there  is  no  antithesis 
vMch  has  not  something  in  common.  Perhaps  the  strongest 
antithesis  might  have  its  foundation  in  the  one-sidedness  of 
both  periods,  and  they  might,  on  the  other  hand,  show  them- 
Belves  to  agree  in  much  where  we  had  not  suspected  it. 
Sach  endeavour  after  an  insight  into  nature  tends  to  bring 
Ihe  separated  phenomena  under  conunon  points  of  view ;  to 
dissever  the  laws  by  which  all  must  be  guided ; — in  short,  to 
bring  a  unity  of  reason  into  nature.  This  endeavour,  at  least, 
was  common  both  to  the  mystic  period  and  to  our  own. 

x2 
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Amidst  the  errors  of  alchemy,  the  one  which  aj^peared  most 
strongly  was,  that  metals  bore  an  analogy  with  the  planets. 
It  would  be  folly  to  deny  that  this  idea  led  to  opinions  and 
labours  utterly  opposed  to  nature ;  but  yet  it  is  not  impossible 
that  it  contained  a  feeble  anticipation  of  truth.  We  now 
have  grounds  to  assume  that  the  whole  solar  system  is  pro- 
duced  in  accordance  with  intimately  connected  laws,  and 
that  the  heavenly  bodies,  the  sun,  the  planets,  the  moon,  and 
comets,  are,  as  it  were,  resting-points  in  this  development; 
it  is  not  now  impossible  that  the  metals,  and  other  substances 
allied  to  them,  might  be  similar  resting-points  in  the  develop- 
ment of  the  earth,  and  that  there  might  exist  a  similarily  in 
the  laws  by  which  both  developments  have  taken  place.  Yet 
we  will  not  conceal  from  ourselves  that  we  here  build  suppo- 
sitions on  suppositions,  and  that  we  do  not  lay  much  weight 
on  this  supposed  possibility. 

But  even  without  referring  to  this,  that  former  period 
has  been  beneficial  to  science.  Not  to  mention  the  number 
of  separate  discoveries  which  we  owe  to  science,  it  has  also 
given  us  different  connected  series  of  allied  matter ;  for  in- 
stance, mineral  acids;  as  well  as  the  commencement  of  our 
knowledge  of  alkalinity.  The  so-called  oxidation  of  the  metals, 
and  the  different  modes  by  which  it  is  usually  treated,  were 
likewise  discovered  by  the  chemists  of  that  period.  They 
even  contributed  something  to  the  chemical  knowledge  of  the 
atmosphere,  since  they  showed  that  there  exist  some  kinds 
of  gas  different  from  those  which  surroimd  our  earth. 

We  accordingly  see  that  the  mystic  period  did  not  act  with-' 
out  a  plan  and  without  result.     We  may  still  more  easily  be 
led  to  this  conviction  by  the  phlogistic  period.     It  is,  indeed,' 
true  that  the  founder  and  the  adherents  to  this  theory  explained! 
everything  from  one  element,  whose  existence  they  assumed 
though  they  could  not  prove  it ;  but  yet  their  ideas  of  the 
nature  of  combustion  were  not  so  absolutely  mistaken  as 
might  have  been  supposed  from  the  falsity  of  such  a  pre^ 
supposition.    The  thought  that  combustion  was  the  central 
point  of  all  chemical  effects,  betrayed  an  unusually  pro- 
found view  into  nature ;  for  to  embrace  such  a  thought  it 
was  not  sufficient  to  regard  with  attention  the  origin  of  fire' 
and  the  brilliance  of  flame,  it  was  also  necessary  to  perceive  i 
that  nature  often  produces  effects  similar  to  combustion  by 
other  means  than  fire,  and  to  discover  that  there  was  never- 
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theless  one  force  in  common,  in  all  these  apparently  different 
effects.  It  requires  a  yerj  discriminating  and  bold  spirit  to 
discover  combustion  where  no  flame,  frequently  not  even 
warmth,  proclaims  its  existence.  And  to  distinguish  combus- 
tion even  in  the  midst  of  a  fluid  body,  or,  what  is  stiU  more, 
to  discover  a  decided  similarity  between  the  breath  and 
flame,  demands  indeed  a  preparation  of  centuries. 

After  such  a  great  and  yet  deeply  penetrating  view,  it  was 
first  possible  to  arrange  bodies  in  a  series  according  to  their 
combustibility,  for  it  was  now  known  in  what  combustibility 
consisted.  By  means  of  this  series,  the  natural  law  was 
determined  that  the  more  combustible,  when  in  a  state  of 
combustion,  can  restore  the  less  combustible  to  its  first  con- 
dition. It  was  also  perceived  that  a  body  lost  its  combus- 
tibility in  the  same  degree  as  it  became  burnt;  and  thus  that 
great  law  was  determined,  which  is  as  widely  comprehensive 
as  simple  to  be  understood,  that  combustion  and  reduction  are 
two  antagonistic  processes  which  pervade  the  whole  of  nature. 
Such  great  ideas,  the  fruit  produced  by  the  efforts  of  a  century, 
are  comprised  in  these  few  words.  But  whoever  is  acquainted 
with  nature,  knows  what  these  words  signify.  I  wish  that 
you  may  form  a  clear  idea  of  them  to  yourselves.  Who 
does  not  know  the  part  that  the  metals  play  in  the  history  of 
the  human  race  }  They  perform  a  no  less  imp<»rtant  part  in 
the  history  of  the  earth.  They  are  contained  in  stones 
and  crystals,  they  penetrate  mountains,  they  form  the  basis 
of  enormous  masses,  and  they  appear  ever3rwhere  in  the 
most  variable  forms.  Nevertheless  the  theory  of  combustion 
embraces  ^em  in  a  nearly  imlimited  imiversality.  To  whom 
is  it  not  evident  that  the  circulation  of  the  blood  is  the  chief 
spring  of  animated  nature  ?  Who  does  not  know  that  respi- 
ration is  one  of  the  elements  in  that  great  chain  of  effects  ? 
But  has  not  the  phlogistic  doctrine  adopted  this.^  Why 
bring  forward  so  many  examples  ?  None  of  you  are  entirely 
ignorant  of  the  phlogistic  doctrine ;  you  will  therefore  your- 
selves discover  them  in  abimdance. 

We  shall  not  be  inclined  to  reproach  Stahl  and  his  succes- 
sors, because  they  assumed  a  common  principle  to  exist 
in  all  combustible  materials.  The  antiphlogicians  them- 
^ves  assume  this,  while  they  attribute  to  all  combustible 
bodies  a  chemical  attraction  to  oxygen.  The  error  of  the 
phlogicians  can  therefore  only  consist  in  this,  that  they 
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assumed  a  material  bams  of  combustion ;  in  whioh  assurecDy 
they  were  wrong.  But  we  must  consider  that  adher^ice  to 
the  material  formed  the  character  of  the  period  in  which  they 
lived,  from  which  only  very  few  chemists  of  the  present  day 
have  disengaged  themselves.  Phlogiston  remained  notiiing but 
a  cipher,  an  X  by  which  they  denoted  the  unknown  basis  of 
combustion.  Even  should  they  have  added  something  to  this 
sign,  by  which  it  has  lost  some  of  its  purity,  we  must  yet 
confess  that  within  certain  limits  we  might  c^culate  by  it 
with  precision.  Besides,  we  are  far  removed  from  consideiii^ 
the  doctrine  of  combustion  as  the  completion  of  the  science: 
we  only  consider  ourselves  justified  to  assert,  tiiat  it  c(m- 
tained  a  correct  and  enlarged  view,  a  percepticm  of  a  great 
law  of  nature.  But  the  perfect  clearness  even  of  this  per- 
ception is  obscured  by  each  arbitrary  assumption.  There 
always  exists  a  certain  point  where  such  an  assumption 
essentially  interferes,  and  from  this  point,  errors  are  dis- 
tributed over  everything  else.  Such  is  also  the  case  in  the 
phlogktic  doctrine.  Hypothesis  blinded  them  to  that  wMdi 
nature  revealed.  Hence  they  overlooked  the  real  action  of 
the  atmosphere  in  combustion. 

It  was  reserved  for  Lavoisier  to  discover  this,  and  to  found 
a  new  system,  which  was  given  out  as  more  original  than  in 
£Eict  it  was :  for  the  fundamental  idea  of  the  earlier  system 
was  also  the  basis  of  the  new,  and  could  not  possibly  be 
rejected :  but  that  combustion  is  a  composition,  and  not  a 
separation,  that  all  bodies  in  combustion  receive  oxygen,  that 
this  oxygen  constitutes  a  conmion  constituent  of  many  adds, 
are  some  of  the  peculiarities  of  the  antiphlogistic  system. 
The  naturalist  by  these  discoveries  is  first  enabled  to  specify, 
and  to  calculate  beforehand,  not  only  superficially,  but  widi 
the  greatest  nicety,  the  products  of  the  various  enbcts  which 
we  must  now  range  in  tiie  class  of  combustions.  The  anti- 
phlogistic doctrine  vras,  however,  first  completed  by  the  dis- 
covery of  the  constituents  of  water.  That  the  most  com- 
bustible of  all  substances  exists  in  water,  combined  with  that 
which  is  the  condition  of  all  combustion,  is  si.  discovery  of 
whose  importance  no  one  can  doubt,  who  for  a  moment 
recalls  to  his  remembrance  the  variety  of  bodies  w^eh.  either 
the  elements  of  water  receive  separately  in  order  to  unite,  or 
unhed  in  order  to  separate.  What  an  infinite  number  is  thus 
efiered  to  our  contemplation ! 
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You.  easily  perceive  that  the  antipblogistie  system,  in  spite 
of  its  name,  is  still  a  continuation  of  the  phlogistic.  That 
they  are  opposed  to  one  another,  proves  nothing  to  the  con- 
trary, for  ytm  have  yourselves  seen  that  it  was  only  in  one 
point,  and  not  in  all.  We  therefore  easily  made  the  transi- 
tion ftonoL  the  one  to  the  other. 

The   system  which  proceeds  from  the  latest  experiments 
pnzBues  a  path  which  differs  still  more  widely  from  that  last 
mentioned.      It  even  originates  from  a  research  into    an 
entirely  different  province.     It  was  from  the  researches  into 
electrioity^  that  a  new  light  was  thrown  on  chemistry^     The 
power   which  already  in  ancient  times  was  discovered  in 
amber,  after  it  had  been  submitted  to  friction,  was  by  degrees 
observed  to  e^t  in  many  other  bodies,  and  at  length  the 
knowledge  was  arrived  at,  that  it  must  exist  in  all  natural 
bodies.   The  fundamental  laws  of  this  power  were  discov«?ed 
by  the  deep  researches  of  Franklin.      Nearly  all  the  older 
instruments  for  the   investigation   of  electricity  were  im- 
proved, and  now  that  we  were  guided  by  fixed  principles^ 
a  number  of  new  ones  were  discovered.     Electricity  was 
detected  where  formerly  it  was  hardly  supposed  to  exist,  and 
at  length  it  was  found,  in  various  ways,  ^at  this  power  was 
excited  even  when    bodies  came    into  contact    with    one 
another.     We  gratefully  remember  the  services  of  Volta  in 
this  respect.     It  was  at  the  same  time  discovered  that  the 
contact  of  bodies  altered  Idieir  ch^nical  forces^  and  Bitter's 
prophetic  glance  already  discerned  in  these  experiments  ,the 
connection  between  electricity  and  chemistry.     Volta  went 
still  frurther,  and  found  tiiat  a  combination  of  several  parts 
produced  an  increased  action,  and  now  it  was  geu^rally 
admitted  that  a  power  of  chemical  action  existed  in  electri- 
city.    Although  most  people  continued  to  view  it  only  as  a 
one-sided  chemical  means  of  action,  not  as  the  exponent  of  a 
universal  farce  in  nature,  yet  all  did  not  limit  their  views  to 
a  mere  name.     Bitter  showed  that  the  chemical  changes 
in  water  depended  on  an  electric  distribution  of  force,  and 
consequaoitly  viewed  the  whole  doctrine  of  the  composition  of 
water  from  anothm:  side.     But  not  alone  the  doctrine  of  the 
composition  <rf  water,  but  the  whole  chemical  theory  received 
a  new  direction  by  this  change.    It  has  been  shown  by  various 
discoveries,  whose  completion  we  owe  to  Bitter,  that  all  bodies 
having  the  property  to  evolve  electricity,,  constitute  a  serief. 
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The  first  member  in  this  series,  placed  in  reciprocal  relation 
with  other  bodies,  produces  positive  electricity;  the  second 
receives  indeed  negative  electricity  with  the  first,  but  positive 
with  all  the  remainder ;  and  so  on  to  the  last,  which  receives 
negative  electricity  with  all  other  bodies.  Among  those 
bodies,  which  taken  as  a  whole,  stand  in  the  same  relation,  we 
find  that  this  series  runs  parallel  with  combustibility ;  so  tiiat 
the  positive  are  at  once  the  most  combustible,  the  negative, 
on  the  contrary,  the  least  combustible  bodies. 

The  so-called  decomposition  of  water  is  an  electxic  charge 
of  this  description,  in  which  the  only  remarkable  circum- 
stance is,  that  the  inequalities  produced  are  so  great,  and 
that  they  are  distinctly  visible  to  our  eyes.  The  positive 
pole  of  water  is  the  hydrogen,  its  negative  pole  the  oxygen. 
United,  they  again  remove  the  opposite  forces,  and  form 
water.  "Water  is  that  body  in  which  the  great  equilibrium 
of  all  forces  takes  place ;  hydrogen  is  the  most  combustible 
of  all  bodies,  oxygen  the  least  combustible,  and  itself  the 
condition  of  all  combustion. 

Thus  a  new  theory  of  combustion  is  presented  to  us.  The 
combustion  of  hydrogen  is  only  a  union  of  the  positive  which 
it  contained,  with  the  negative  of  the  oxy^n.  Flame  is  really 
an  tminterruptedly  renewed  electric  spai*k,  or  speaking  more 
correctly,  light  and  warmth  are  produced  because  these  eflfects 
have  the  same  elementary  actions  as  electricity.  But  that 
which  belongs  to  the  combustion  of  hydrogen  equally  be- 
longs to  every  combustion,  since  every  combustible  body  is 
combustible  by  the  positive  which  it  contains,  and  bums 
when  this  becomes  imited  with  the  negative.  In  this  manner 
we  assume  with  the  phlogicians  an  inner  principle  of  com- 
bustion, and  with  the  antiphlogicians  an  outer  one ;  but  we 
differ  from  them  so  far  that  we  do  not  accept  these  as 
material. 

We  must  necessarily  feel  in  this,  that  our  whole  mode  of 
representation  sustains  an  essential  alteration.  Formerly  we 
everywhere  assumed  actual  combinations  and  separations 
where  two  different  bodies  become  imited  into  one ;  but  we 
now  assume,  on  the  contrary,  that  one  distribution  of  force 
equaUzes  them  both.  This  does  not  belong  only  to  combus- 
tion, but  also  to  the  reciprocal  effect  between  acids  and 
alkalis.  We  shall  merely  notice  in  the  course  of  this  lecture, 
that  acidity  and  alkalinity  depend  upcm  a  eertain  form  of 
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existence  of  the  two  fundamental  forces  which  have  been 
firequently  mentioned,  and  that  thus  those  yarious  natural 
events  which  chemists  ascribe  to  neutralizations,  may  be  also 
viewed  as  indifferences. 

f  That  composed  bodies  were  mere  conditions  of  polarization 
of  one  element,  was  a  view  which  I  soon  abandoned ;  but  it 
is  easy  to  perceive  that  the  inner  connexion  of  the  electro- 
chemical view  which  has  been  offered  is  not  thence  disturbed. 
Some  propositions  are  also  here  presented  with  too  great  a 
tendency  to  imivpsality;  but  when  this  is  rectified,  the  prin- 
cipal view  remains  correct,  as  is  now  sufficiently  recognized.] 

It  cannot  have  escaped  your  attention,  in  all  liiese  consider- 
ations, that  the  point  of  view  for  all  natural  events  is  certainly 
changed,  but  yet  that  the  connexion  which  had  at  one  time 
been  found  between  great  series  of  natural  events,  will  not 
be  destroyed  in  order  to  form  a  "new  one.  That  combusti- 
bility not  merely  consists  in  yielding  flames  imder  certain 
circumstances,  that  combustion  has  its  antithesis  in  another 
process,  which  we  call  reduction ;  that  a  reciprocal  action 
between  oxygen  (or  any  other  negative  body)  and  the  com- 
bustible body  belongs  to  combustion;  that  water  can  be 
turned  into  hydrogen  and  oxygen,  as  these  again  into  water ; 
continue  to  remain  discoveries  of  the  greatest  importance, 
which  we  all  employ,  but  which  we  at  the  same  time  bring 
under  the  necessity  of  a  higher  law. 


That  there  is  a  true  course  of  development  in  the  theories 
which  have  followed  one  another y  and  which  have  been  suC' 
cessively  solved. 

The  most  difficult  task  in  our  undertaking,  namely,  to 
exhibit  an  eternal  truth  in  the  variety  of  contradictions  which 
are  offered  by  the  history  of  science  to  the  impractised  eye, 
is  now,  I  hope,  earned  out  as  far  as  our  limited  time  permits. 
The  same  research  places  clearly  before  our  eyes,  that  the 
course  of  science  has  been  a  development,  and  an  actual 
progress.  But  I  will  add  a  few  remarks  with  reference 
to  this. 

Science  has  gradually  gained,  not  merely  by  theory  having 
attained  a  greater  perfection,  but  also  with  respect  to  the 
extent  which  it  embraces.     In  the  middle  ages,  no  other 
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chemistry  was  known  than  that  of  metals,  and  tfaiB  is  tct] 
xtataral,  because  these  bodies,  after  they  have  nndergcme  tin 
most  various  changes  in  their  aspects,  most  easily  resmnc 
their  previous  form,  so  that  we  first  receive  from  them  a 
oonnected  experience. 

The  phlogistic  theory  akeady  embraced  a  far  larger  nmnbex 
of  objects  within  its  limits;  such  as  fermentation,  respiratioii, 
fire,  £cc.    Although  the  chemistry  of  the  middle  ages  touched 
on  all  these  subjects,  it  yet  never  truly  assimilated  them  into 
its  mass.     The  antiphlogistic  theory  does  not  emforaoe  so 
much  more  than  the  phlogistic,  yet  it  cannot  be  denied  €bat 
it  was  the  first  to  accept  the  doctrine  of  the  gases  as  one  of 
its  ftmdamental  constituents.     The  new  theory,  which  we 
might  name  the  dynamic,  enlarges,  on  the  other  hand,  liie 
extent  of  chemistry  far  beyond  its  former  limits.     E3eclrieiiy, 
magnetiffln,  and  galvanism  now  also  belong  to  chemistry,  as  it 
appears  that  the  very  same  fundamental  tooes  which  produce 
this  effect,  produce  chemical  effects  in  another  form.     We 
have  found  that  electricity,  particularly  in  that  form  in  which 
it  appears  in  galvanism,  is  able  to  produce  the  extremes  of 
aU  sensational  perceptions :  in  the  organ  of  taste,  acidity,  and 
alkalinity;  a  ninilar  contrast  in  the  organ  of  innell;  to  the 
eye,  the  two  most  ^ctreme  prismatic  colours ;  the  hi^er  and 
the  deeper  tones  to  the  ear ;  in  the  feelings,  an  alternation  of 
heat  and  enlargement  or  contraction ;  in  the  nerves,  altered 
irritability.    The  same  effects  are  produced,  by  different 
matters,  in  relation  to  the  fundamental  power  which  reigns 
in  them.    Thus  the  doctrine  of  the  perceptions  of  the  senses 
may  be  drawn  into  experimental  physics. 

However  much  chemistry  has  extended  its  boundaries,  it 
has  gained  no  less  in  inward  connexion  and  solidity.  The  so- 
called  chemical  affinities  or  attractions,  the  quaUtates  occulta, 
on  which  combustion,  as  well  as  all  the  other  chemical  effects, 
depended,  now  resolve  themselves  into  forces,  to  whidi  we 
are  able  to  give  free  play  by  experiment,  and  thence  to 
obtain  some  £iowledge  of  them.  The  antithesis  between  the 
process  of  combustion  and  the  process  of  reduction,  now 
becomes  hi  more  comprehensible,  while  we  perceive  that 
they  depend  on  a  preponderance  of  two  opposite  forces. 
That  which  we  before  named  neutralization,  is  no  longer  a 
secret  to  us,  as  we  know  that  it  depends  on  the  equilibrium 
of  exacHy  these  opposite  forces,  only  under  a  different  form. 
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I  feel  tiiat  wMIb  speaking  so  nraeh  of  tke  reeent  progreas 
lat  has  been  made,  1  have  rather  to  fear  your  distrust,  than 
our  failure  in  attention  from  the  apparent  insienificance  of 
le  subject.  I  hope,  hoTirever,  that  you  will  keep  in  view,  that 
rery  great  epoch  in  history  has  heen  mari&ed  by  discoveries 
^hidi,  to  the  eye  which  is  dazzled  by  novelty,  appear  to 
nraUow  up  aU  the  preceding  ones.  I  may  also  venture  to 
ippose  ihat  it  has  not  escaped  yoiir  attention,  that  science 
Lust  advance  with  continually  increasing  velocity,  if  there  is 

0  external  interruption;  for  who  is  not  aware  that  with 
EUih  new  discovery  the  means  to  make  others  are  augmented 
-4hat  vdth  the  rise  of  science,  the  number  of  its  promoters 
screases,  and  thence  their  zeal  is  heightened?  If  this  asser^ 
ion  of  the  growth  of  science  required  more  explanation,  it 
night  easily  be  found,  even  by  a  mere  superficial  view  of  the 
istory  of  science.  The  heaviest,  hardest,  and  most  unc- 
hanging of  all  bodies,  if  I  may  so  express  myself,  the  most 
oaterial  matter,  was  the  first  object  of  its  research.  The 
)hl(^8tic  theory  still  clung  to  the  solid  mass ;  yet  it  assumed 
he  existence  a£  a  fine  sidbstance,  which  many  believed  was 
mperceptible  to  our  senses. 

I  hope  that  these  few  observations  will  be  sufficient  to 
convince  you  that  the  changes  in  chemistry  did  net  connst  in 

1  floating  hither  or  thither  without  an  object  between  two 
opposite  points ;  but  that  its  history  is  a  true  devdopmeirt 
kom  its  first  germ  to  a  perfect  organization,  which  eontinues 
laily  to  push  out  new  branches,  and  will  not  cease  to  bear 
aew  Ihiit,  so  long  as  inexhaustible  nature,  in  winch  it  is 
rooted,  supplies  it  with  fre^  sap  for  its  nourisfamflnt. 

The  Dw^opmeni  €f  JScunce  obeys  certmn  Lcnog. 

That  this  course  of  development  was  not  ordered  by 
chance,  but  that  it  foHowed  necessary  laws^  is  already  proved 
in  the  fbrmer  part  of  our  investigation.  I  may,  therofore,  be 
80  much  the  more  brief  in  the  development  q£  this  subject. 
It  belongs  wholly  to  the  nature  of  the  case  that  one  piece  of 
knowledge  always  contains  the  germ  of  another,  which  must 
be  8a£Gk!ient  to  cause  philosophers  to  admit  that  the  course 
of  development  is  guided  by  necessary  laws ;  but  as  we  are 
now  anxious  to  meet  doubts  which  are  caused  hy  an  imcertain 
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experience,  we  must  submit  the  different  parts  to  a  more  nar- 
row investigation,  that  allows  a  more  complete  experience  to 
•destroy  the  terrifying  dreams  caused  by  imperfect  knowledge. 

Chemistry  has  grown  up  on  the  foundation  of  experience. 
Innumerable  chemical  phenomena  surrounded  mankind,  imder 
such  varied  forms,  that  even  the  most  acute  eye  could  not 
at  once  discover  the  inner  connection ;  a  similarity  b^an  to 
be  discovered  between  some  of  these  phenomena  and  between 
certain  bodies  which  had  much  in  common  with  one-another. 
But  to  imite  under  one  point  of  view  all  chemical  natural 
events,  such  as  the  dissolution  of  salt,  fermentation,  combus- 
tion, the  oxidation  of  metals,  respiration, — different  as  they 
are  from  one  another, — has  been  alone  rendered  possible  by 
innumerable  experiments,  collected  in  a  course  of  centuries. 
It  was  naturally  first  necessary  to  discover  fixed  laws  in  tlie 
bodies  which  were  least  disturbed  by  chemical  forces.  This 
property  is  possessed  by  metals.  They  indeed  alter  their  form 
when  submitted  to  those  means  of  action  which  with  more 
or  less  violence,  are  able  to  cause  combustion.;  but  they  also 
very  easily  regain  their  former  lustre  and  connection,  and 
once  more  issue  from  their  ashes.  It  is  therefore  natural  that 
the  first  trace  of  a  chemical  theory  developed  itself  from 
metals.  To  produce  metals,  and  especially  the  most  precious 
among  them,  was  then  the  sreat  problem  of  chemistry.  To 
decompose  these  heretofore  mdestructible  bodies  was  neces- 
sarily most  intimatelv  connected  with  this.  If  this  problem 
had  reaUy  been  solvea,  then  free  action  woidd  have  been  given 
to  the  most  secret  forces  of  nature,  and  we  should  have  also 
possessed  a  means  to  withstand  all  disease.  We  must  confess 
there  was  a  full  appreciation  of  the  end  towards  which  their 
efforts  must  necesssurily  tend,  if  they  were  to  reach  fulfilment 

If  they  did  not  immediately  obtain  a  philosophically  clear 
consciousness  of  all  that  was  requisite  to  reach  the  great  end 
they  had  set  to  this  science,  namely,  to  become  acquainted 
with  all  the  rest  of  nature,  they  yet  felt  the  necessity  to  in- 
clude innumerable  non-metallic  substances  in  their  researcL 
In  this  manner  they  gradually  laid  the  foundation  for  the 
extension  of  chemistry,  and  ended  with  the  knowledge  that 
the  combinations  and  separations  of  all  bodies  were  objects 
of  the  same  science  as  that  of  metals.  They  were  espe- 
cially obliged  to  endeavour  more  and  more  to  discover  the 
Jaws  by  which  metals,  under  certain  circumstances,  lose  their 
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Instre  and  their  metallic  nature,  and  under  others  again 
recover  them ;  that  is,  they  were  compelled  at  last,  in  their 
gxperiments  on  metals,  to  find  a  portion  of  the  theory  of 
combustion.  It  was  in  this  way  also  that  the  phlogistic 
theory,  of  whose  merits  I  think  I  have  given  you  a  distinct 
idea,  was  actually  discovered. 

In  order  to  distinguish  between  different  gases,  still  more 
is  required  than  to  distinguish  between  two  metals  or  other 
solid  bodies ;  for  neither  by  the  eye,  nor  by  the  sense  of  touch, 
and  rarely  even  by  smell,  can  we  detect  any  inequality  between 
them.    They  could  not,  therefore,  be  distinguished  directly 
through  the  senses,  but  only  by  observing  Sieir  relation  to 
other  bodies.     Independent  of  this,  much  more  was  requisite 
for  their  treatment;  and  their  weight  and  measurement  espe* 
cially,  implied  not  only  the  knowledge  of  many  other  things,, 
but  also  the  employment  of  the  finest  instruments.     A  tho- 
rough knowledge  of  the  gases  was  therefore  only  the  fruit  of 
long  inquiry,  and  could  not  appear  in  the  earlier  periods  of 
the  science.     But  the  whole  antiphlogistic  theory  is,  indeed, 
founded  on  the  doctrine  of  the  gases :  it  therefore  cotdd  not 
have  been  discovered  without  them ;  not,  at  least,  systema- 
tically carried  out  and  completed ;  and  just  as  Httle  could  it 
have  been  omitted,  if  the  gases  had  been  accurately  known. 
The  more  various  are  the  bodies  which  we  know,  so  much 
Ihe  more  skilfully  shall  we  understand  how  to  imitate  the 
events  of  nature,  and  learn  to  refer  them  to  one  unity,  and 
the  less  shall  we  be  satisfied  with  mere  appearances.     To 
penetrate  to  the  inmost  part  of  bodies,  to  discover  the  most 
simple  forces  of  nature,  must  therefore  be  a  work  of  the 
ripest  age  of  science.     It  is  true  that  man,  as  soon  as  he 
opens  his  eyes,  sees  around  him  expressions  of  the  most  in- 
ward forces  of  nature,  but  they  appear  to  him  as  wonders,. 
separated  from  all  the  rest  of  nature.     Thales  could,  indeed, 
perceive  the  electricity  that  amber  emitted  when  rubbed,  but 
he  could  not  draw  the  conclusion  that  it  was  a  imiversal  force 
of  nature.    He  must  have  viewed  it  as  a  force  which  was 
peculiar  to  this  material,  as  most  bodies  do  not  express  it 
without  a  more  careful  investigation,  imder  conditions  which 
were  still  unknown.      As  soon  as  the  art  of  experimental 
research  began  to  be  practised  with  greater  ardour,  the  same 
force  was  again  found  in  many  other  bodies ;  yet  there  con- 
tinued still  to  be  a  large  class  of  bodies,  in  which  it  was 
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not  discovered,  and  whioli  were  therefore  considered  enHrdy 
non-electric.  It  was  now  observed  that  some  bodies  permit 
electricity  to  pass  through  them  with  greater  rapidity  than 
others,  and  thus  that  a  body  might  produce  much  electridty 
without  showing  electricity,  because  it  does  not  retain  it  A 
means  was  now  discovered  of  receiving  electricity  through  good 
oonduotOTB,  and  of  checking  itscourse  by  bad  ones,  and  amethod 
was  so<m  acquired  of  strengthening  electric  action  to  a  degree 
hitherto  unlmown.  FranUin's  genius  was  now  first  able  to 
prove  fundamentally  that  the  different  kinds  of  electricity  were 
related  to  each  other  as  ant^onistic  forces.  Electrical  efiecti 
could  then  be  calculated ;  and  thus  V olta,  by  a  series  of  eondn- 
sions,  was  enabled  to  discover  the  instrument  which  exhibits 
feeble  electricities  so  many  times  strengthened,  that  it  was  pos- 
sible to  discover,  even  to  estimate,  the  magnitude  of  electrieity, 
ii^ere  previously  it  was  not  supposed  to  exist.  Now  oni^ 
was  it  possible  to  show  with  complete  certainty  that  bodies 
yield  electricity  by  contact,  and  that  this  effect  is  governed 
by  fixed  laws.  Contact-electricity  was  thus  confirmed,  and 
the  transition  from  materialistic  to  dynamic  chemistry. 

You  win  surely  not  require  me  to  proceed  in  this  manner 
from  all  the  various  points  of  conunencement  in  our  science, 
or  that  I  should  pursue  all  the  paths  which  finally  end  in 
one  point.  Such  an  imdertaking  would  now  lead  us  too 
&r.  I  anticipate,  however,  one  very  natural  objection,  and 
I  must  meet  it.  I  maintain  that  every  step  in  the  course 
of  science  is  necessarily  made  firom  the  preceding  one,  and 
even  renders  it  necessary  that  another  should  follow.  Al- 
though you  may  perhaps  agree  with  me  that  this  is  the 
natural  course  of  things,  you  might  at  the  same  time  argue 
that  very  considerable  deviations  from  this  course  may 
occur,  since  speculation  long  precedes  experience;  and 
genius,  by  aid  of  feeble  tracks,  has  been  able  to  discover 
what  has  otherwise  occupied  the  experience  of  a  century. 
It  were  indeed  equally  possible,  that  chance  might  have 
early  brought  to  light  some  natural  events,  which,  on  tlie 
ordinary  path,  womd  not  have  been  discovered  for  many 
centuries.  You  might  remind  me  of  the  discovery  of  gsl* 
vanism,  which  entirely  depended  on  a  chance  occurrence. 
But  I  reply,  that  this  chance  would  have  been  without 
result  to  science,  if  the  discoverer  had  not  used  it  in  the 
^irit  of  a  true  inquirer;  and  however  important  the  diseo- 
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veiy  of  Galvani  may  liave  been,  it  would  still  have  made  but 
litde  impressioii  at  an  earlier  stage  in  the  progress  of  che- 
mistry.    If  electricity  had  not  been  then  Imown,  if  it  had 
not  been  understood  how  to  arrange  the  metals  according  to 
their  combustibility — ^which  implies  a  considerable  knowledge 
of  cbemistry — -then  the  discovery  of  Galvani,  even  supposing 
it  had  been  made,  could  only  have  existed  as  a  solitary  wonder, 
without  creating  a  revolution  in  science.    If  Yolta  had  not 
already  discovered  how  to  render  perceptible  feeble  degrees 
oi  eleetriciiy,  it  could  scarcely  have  been  proved  that  the 
same  fundamental  force  exists  in  electricity  and  in  galvanism; 
in  sbort,  galvamsm  might  indeed  have  been  discovered,  but 
it  would  have  remained  an  inexplicable  wonder  amidst  other 
marvels,  as  is  partly  the  case  at  the  present  day,  with  regard 
to  animal  magnetism.     Even  should  we  grant  that  a  man  of 
great  g^iius  might  have  comprehended  such  a  discovery,  and 
pursued  it  through  all  the  feeble  tracks  in  which  the  more 
SLGxiie  eye  might  distinguish  its  connection  with  the  whole,  it 
yet  would  not  enter  into  the  imiversal  mass  of  thought.    We 
see,  for  instance,  very  clearly,  in  the  early  writings  oi  Rittex, 
that  even  before  the  discovery  of  the  electric  battery,  he  had 
meditated  a  new  system  of  chemistry  from  galvanic  ele- 
ments, but  he  would  doubtless  have  found  great  obstacles  if 
that  discovery  had  not  facilitated  his  labours;  and  I  believe, 
even  if  he  had  completed  his  intended  work,  which  rested 
upon  such  delicate  experiments,  it  would  at  the  most  have 
gained  the  notice  of  a  few  superior  intellects,  without  produc- 
ing great  or  important  effects  on  the  course  of  science.    We 
see'  a  striking  proof  of  this  in  the  earlier  history  of  chemistry. 
Did.  not  Mayow  discover  the  pneiunatic  theory  a  century  be- 
fore Lavoisier;  did  he  not  bring  forward  proofe  in  its  fevour, 
which  now  seem  of  the  greatest  importance  ?    Did  he  not 
recount  his  discoveries  in  a  lan^age  which  could  be  read  by 
the  whole  of  the  learned  world  r     And  in  spite  of  this,  was 
not  his  theory  forgotten  till  after  the  time  of  Lavoisier,  when 
it  was  again  disinterred  from  the  dust  o^  libraries  ?     It  re- 
mains an  everlasting  and  glorious  truth,  that  the  man  of 
genius,  in  the  holy  hours  of  inspiration,  may  look  feur  beyond 
the  narrow  horizon  of  the  period ;  but  it  is  equally  certain, 
that  the  higher  he  stands  above  his  contemporaries,  it  will 
be  the  more  difficult  for  him  to  draw  them  up  to  his  own 
position. 
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You  may  easily  see  that  I  am  far  firom  wishing  to  deny  the 
influence  that  genius  sheds  over  a  century  or  over  a  country, 
but  I  maintain  that  it  cannot  affect  the  whole,  unless  that 
link  is  produced  which  agrees  with  the  previous  one  in  the 
already  connected  chain.  It  was,  therefore,  quite  as  impo6- 
sible  that  the  period  in  which  Mayow  lived,  could  receive  the 
pneumatic  theory,  as  it  was  impossible  that  in  the  period  of 
Lavoisier  it  should  not  have  been  discovered,  either  by  him 
or  by  some  other  man  of  clear  discernment.  A  genius  who 
passes  far  beyond  the  appointed  end,  may  indeed  be  a  wonder 
of  his  age,  and  gain  the  admiration  of  posterity,  but  he  plays 
no  important  part  in  the  history  of  the  human  mind. 

If  it  is  still  required  to  cite  an  example  of  the  harmonioos 
regularity  in  the  advances  of  science,  I  might  mention  the 
fact  that  Newton  and  Leibnitz  discovered  at  one  and  the  same 
time  the  differential  and  integral  calculus.  The  doctrine  of 
motion  had  reached  such  perfection,  that  this  mode  of  calcu- 
lation, which  is  especially  adapted  to  express  its  inner  media- 
nism,  was  of  necessity  discovered.  Philosophy  demanded  an 
iqfinite  development  of  time  and  space;  mathematics  had 
exhausted  itself  in  finite  formulas,  and  now  two  distinguished 
men  were  at  the  same  time  impdled  to  strive  after  one  and 
the  same  object. 


A  closer  view  of  the  Law  of  Oscillation  in  the  development  of 
Science,  and  its  beneficial  influence. 

But  while  we  rejoiced  and  comforted  ourselves  with  the 
reflection  that  we  had  found  an  eternal  truth  in  science,  and 
an  inviolable  law  in  its  development,  we  glided  from  one 
error  to  an  opposite  one,  and  we  discovered  a  source  of  con- 
test in  this  last,  which  might  have  been  avoided  if  we  could 
have  at  •  once  hit  on  the  true  point  of  equilibrium.  This 
indeed  seems  at  first  sight  to  be  an  exception  to  the  progress 
which  we  believed  we  might  have  placed  as  a  law  for  the 
development  of  the  human  mind.  But  on  a  closer  inspec- 
tion, it  would  only  be  an  argument  against  us,  if  we  assumed 
that  this  development  must  happen  in  a  direct  line.  We 
have,  on  the  contrary,  only  assumed  that  there  is  a  deve- 
lopment, and  we  have  left  to  a  closer  investigation  the  par- 
ticular form  in  which  it  took  place.     It  is  natural  to  the 
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human  mind,  to  work  in  alternate  extensions  and  contrac- 
tions. To  investigate  this  more  deeply  would  at  present  lead 
us  beyond  our  limits;  we  will  therefore  satisfy  ourselves  by 
rendering  this  law  more  visible  by  experience. 

The  activity  of  our  minds  divides  itself  in  two  directions, 
to  create  and  to  form.  These  two  cannot  be  wholly  sepa- 
rated from  one  another,  but  they  are  rarely  so  amalgamated, 
that  either  the  producing  force  or  the  arranging  thought  does 
not  preponderate.  Each  person  need  only  remember  what  at 
different  times  has  passed  within  himself.  It  can  have  escaped 
no  one  who  is  accustomed  to  think,  that  ideas  have  some- 
times sprung  up  so  powerfully  from  the  creative  power  within 
him,  that  he  has  been  lost  in  a  happy  contemplation  of  them, 
far  removed  ft'om  the  attempt  to  bring  them  to  distinct  forms. 
It  is  true  that  the  ideas  originated  in  a  form,  and  often  in  the 
most  excellent  one,  but  frequently  something  estranged  from 
the  individuality  has  also  crept  into  the  idea,  which  disturbed 
the  entire  distinctness  of  the  image ;  and  still  more  frequently 
the  stream  of  inspiration  has  extended  beyond  all  bounds. 
In  quiet  hours,  Reason,  with  its  power  of  arrangement,  ap- 
pears in  complete  activity,  cuts  away,  arranges,  connects, 
and  finally  exhibits  the  idea  in  its  pure  heavenly  form.  Hence 
life,  even  in  those  most  highly  endowed  with  genius,  is 
divided  between  inspiration  and  reflection,  without  whose 
union  nothing  perfect  would  be  produced.  The  hours  of 
production  I  now  call  those  of  extension,  those  of  Reason  the 
restraining  ones ;  and  there  are  similar  periods,  as  I  believe, 
in  the  history  of  science.  There  are  times,  rich  in  disco- 
veries, when  a  multitude  of  great  geniuses  step  forward  at 
once,  almost,  as  if  it  had  been  previously  concerted;  and 
science  is  filled  with  great  discoveries.  They  are  received  in 
great  numbers  by  the  clearer  minds  of  the  period,  while  the 
more  limited  minds  are  opposed  to  them.  A  quieter  period 
now  again  appears,  when  the  great  ideas  of  the  previous 
time  are  explained,  arranged,  and  determined.  This  endea- 
vour at  first  promotes  the  organization  of  the  new  created 
idea;  but  at  length  definition  is  carried  to  such  a  length,  that 
it  destroys  all  life,  and  it  would  turn  science  to  a  petrifac- 
tion, if  genius  did  not  again  appear,  which  once  more  kindles 
the  extinguished  fire ;  and  it  seems  as  if  it  were  the  dread  of 
that  universal  death  which  most  powerfully  stimulated  the 
slumbering  creative  force.   Thus,  throughout  all  history,  there 
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is  a  'creatiTe  and  an  arranging,  or  an  enlarging  and  &  le- 
straining  force,  whose  law  doubtless  is,  that  the  oae  nusl 
decrease  as  the  other  increases.  They  must,  therefore,  always 
be  in  a  constant  struggle  and  inyolved  m  war,  by  their  violent 
cc^H^on. 

This  might,  indeed,  at  first  appear  dangerous  to  the  pro- 
gress of  the  human  mind ;  but  does  not  our  own  cdpcHrea] 
Hie  consist  in  a  simple  of  antagonistic  forces  ?  can  mental 
life  in  its  finite  form  express  itself  in  any  other  manner  ?  It 
is  a  law  of  material  nature,  that  one  antagonistic  fazee 
always  excites  the  other;  it  is  the  same  also  inspiritnal 
nature.  Every  doubt,  every  contradiction  to  truth,  awakens 
an  ai^ument  in  its  defence,  and  places  it  in  a  clearer  light 
Even  the  powers  which  are  employed  by  the  more  lim^ 
mind  of  the  multitude  to  hinder  die  progress  of  science,  on}/ 
serve  to  raise  those  powers,  which  ought  to  be  promoted  to 
a  still  higher  degree.  It  is  therefore  not  alone  the  strug^ 
which  takes  place  between  noble  spirits  of  different  times: 
even  the  lesser  efforts  of  the  evil-disposed  are  parts  of  the 
great  chain.  But  we  must  leave  these  to  defend  themsdyes 
&r  having  undertaken  to  act  such  an  evil  part. 

So  much  is  certain,  that  nothing  is  better  adapted  to  iwm 
a  mind  which  is  cq)able  of  a  great  development,  than  livmg 
and  participating  in  great  scientific  revolutions.  I  would 
therefore  counsel  all  to  whom  the  period  they  live  in  has  not 
naturally  presented  with  this  advantage,  to  procure  it  arti- 
ficially  for  themselves,  by  reading  the  writings  of  those  peiiods 
in  which  the  sciences  have  suffered  great  changes.  To  penue 
the  writings  of  the  most  opposite  systems,  and  to  extract  their 
hidden  truth,  to  answer  questi(ms  raised  by  these  opposite 
systems,  to  transfer  the  chief  theories  of  the  one  system  into 
the  other,  is  an  exercise  which  cannot  be  sufficiently  recom- 
mended to  the  student.  He  would  certainly  be  rewarded  fot 
this  labour,  by  becoming  as  independent  as  possible  of  tiie 
narrow  opinions  of  his  age. 

By  sudi  a  study  of  the  history  of  one  particular  branch  of 
science,  we  gain  an  insight  into  the  development  of  ^, 
wh<de  mind  of  man.  It  is  not  m»ely  chemistry,  it  is  al 
human  knowledge,  which,  although  with  unequal  distinct* 
ness,  is  always  intimately  connected  with  the  nature  of  thingit| 
that  has  constantly  developed  itself  by  a  perpetually  rencww 
struggle,  but  which  has  nevertheless  resolved  it»alf  into  ^ 
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perfeet  harmony.  And  it  ib  act  merely  scieiiee,  not  merely 
kimian  nature,  it  is  the  whole  of  nature  whieh  ia  deye*- 
Ic^ed  in  conformity  to  these  laws.  We  should  hay«  to 
describe  an  entire  branch  of  natural  science,  and  an  entbe 
history,  were  we  to  exhibit  this  in  its  full  extent.  I  must 
there£c»:e  satisfy  myself  here,  as  in  the  preceding  pages,  with 
the  representation  of  one  smgle  view.  The  development  of 
the  earth  seems  to  me  most  ad^ted  to  our  present  purpose. 

We  are  enabled  to  pierce  the  obscurity  which  conceals  the 
history  of  our  globe,  by  penetrating  its  interior,  and  com- 
paring the  older  and  newer  strata.  We  learn  by  our  re- 
searches into  these  strata,  and  by  the  fossil  or  petrified  animal 
forms  which  they  contain,  that  the  globe  began  with  a 
mighty  power  of  production,  though  in  few  determined  direc- 
tions. Through  alternate  enlargements  and  contractions,  it 
has  gradually  destroyed  and  buried  its  earliest  inhabitants,  to 
make  room  for  the  existing  chain  of  creatures,  with  man  at 
their  head.  It  is  clear  to  every  unprejudiced  observer  of 
natm-e,  that  the  powers  of  production  and  of  improvement 
have  been  in  alternate  action,  though  with  constant  and  in- 
creasing preponderance  on  the  side  of  improvement,  and  that 
the  earQi  has  only  reached  its  present  point  of  development 
after  many  struggles.  In  short,  the  development  of  the  earth 
was  the  same  as  that  of  the  human  mind. 

This  accordance  between  nature  and  mind  can  hardly  be 
ascribed  to  chance.  The  farther  we  advance,  the  more  per- 
fect you  will  find  it;  and  the  more  easily  you  will  admit  with 
me,  that  both  natures  are  germs  springing  from  one  common 
root.  I  hope  that  I  have  at  least  caused  many  of  you  by  this 
to  reflect  more  deeply  on  this  rich  material  for  thought. 
You  will  easily  perceive  that  these  hints  are  not  disconnected 
with  our  subject;  we  have  glanced  at  a  higher  order  of 
physics,  in  which  the  development  of  science,  with  all  its 
apparent  contradiction,  is  itself  a  part  of  natural  science. 
It  shows  us  that  all,  in  the  great  whole,  has  sprung  from  one 
common  root,  and  is  to  be  developed  for  one  common  life. 
But  where  something  is  to  exist,  to  work,  and  to  grow,  the 
forces  must  have  quitted  their  perfect  equilibrium,  and  the 
straggle  must  have  begun.  One  force  must  have  conquered, 
though  only  for  an  appointed  time.  Another  must  then  have 
preponderated,  but  this  must  also  have  been  compelled  to 
yield  when  it  had  brought  forth  its  product,  and  threatened  to 

t2 
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adyance  further,  and  to  disturb  the  remainder.  While  every 
thing  in  the  great  whole,  down  to  the  smallest  part,  varies 
between  hate  and  love — while  the  inquirer  himselt*  must  share 
in  this  vicissitude — while  even  his  own  human  passions  may  be 
set  in  motion  by  the  external  impressions  of  nature,  he  may 
yet  preserve  security  and  repose  amidst  this  vortex ;  indeed, 
I  may  venture  to  say  happiness,  if  he  only  steadily  fixes 
his  eye  on  the  firm  unity,  which  no  power  on  earth  can 
destroy. 
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TWO  DIALOGUES 

ON  THE 

FUNDAMENTAL  PRINCIPLES  OF  BEAUTY, 

AND  ON 

THE  PHYSICAL  EFFECTS  OF  TONES. 


The  first  of  these  two  Dialogues  was  written  more  than  forty  years 
ago,  and  was  printed  in  the  Transactions  of  the  Scandinavian  Society,  in 
1808.  It  contains  my  fundamental  views  on  the  nature  of  Beauty ;  but 
it  goes  no  further.  Since  then,  I  have  from  time  to  time  continued  my 
researches  upon  the  same  subject,  and  given  them  more  extensive  deve- 
lopment, so  that  this  dialogue  is  to  be  considered  as  the  beginning  of  a 
series  of  dialogues,  lectures,  and  treatises,  on  the  natural  philosophy  of 
Beauty.  Most  of  these  essays  have  not  yet  been  in  print ;  but  I  now 
intend  to  publish  them.  The  present  two  dialogues  may  therefore  be 
considered  as  a  specimen  of  the  whole  collection ; — still  it  is  to  be  ob- 
served,  that  the  first  of  them  bears  the  character  of  the  period  in  which  it 
was  written.  This  character  I  could  not  efface  without  re-writing  the 
whole ;  nor  am  I  desirous  to  do  so,  for  if  such  a  production  be  submitted 
to  considerable  changes,  it  generally  loses  more  of  its  freshness  and 
power  than  is  redeemed  by  greater  correctness.  Th6  second  dialogue 
was  written  twenty-five  years  later. 


THE  SAME  PRINCIPLES  OF  BEAUTY  EXIST  IN  THE 

OBJECTS  SUBMITTED  TO  THE  EYE  AND  TO 

THE  EAR. 

AN  ESSAY. 
Alfeed.    Waldemab.    Hebman.    Felix.    Julius. 

Herman.  You  come  too  late  for  the  festival,  dear  Walde- 
mar ;  the  concert  is  over,  and  all  have  left. 

Waldemar.  The  last  news  is  the  worst;  for,  to  say  the 
truth,  I  did  not  come  for  the  sake  of  the  music,  but  to  meet 
several  Mends,  who  are  in  the  habit  of  being  here. 
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Felix.  Then  you  were  not  aware  of  the  kind  of  music  we 
have  had. 

W.  Well,  but  supposing  I  had  known  it  ? 

F.  Then,  I  am  sure,  you  would  have  come. 

W.  Do  you  consider  me  such  a  great  lover  of  music  ? 

F.  I  always  suppose  the  best. 

W.  If  you  consider  it  as  a  virtue,  I  confess,  that  I  &il-  in 
this  perfection';  but  then  I  must  again  allege,  as  my  reeom- 
mendation,  that  I  am  a  Mend  to  a  good  table. 

F.  A  most  strange  recommendation ! 

W.  Is  it  1^  greater  merit  to  Mke  one  pleasure  more  than 
another?  I  am  aware  of  no  such  oVder  of  precedence.  •One 
person  loves  pictures ;  another  a  good  glass  of  wine ;  a  third 
music;  a  fourth  a  good  repast.  Let  every  one  seek  his 
pleasure  as  he  himself  likes  best,  but  let  him  not  attempt 
to  force  it  as  the  most  excellent  on  another. 

F.  You  are  not  afraid  of  a  paradox  ? 

W.  No,  not  when  it  is  a  simple  trutk. 

F.  Y€m  depend  upon  the  existence  of  certain  paradoxes, 
which  it  is  not  worth  while  to  refute. 

W.  Especifdly  when  they  cannot  be  refuted. 

F.  Your  paradox  is  certainly  like  most  of  them,  easier  to 
invent  than  to  refiite. 

W.  I  do  not  require  you  to  trouble  yomrself,  any  mote 
than  I  shall  waste  my  time  by  refuting  you.  £very  man 
mAj  retain  his  own  opinion,  if  he  pleases. 

H.  That  is  always  a  resdUrce  in  case  of  need.  Besides  I 
think  that  it  would  be  difficult  to  refrite  you ;  but  this  you  must 
allow,  that  music,  and  the  other  productions  of  art,  may  be 
enjoyed  by  the  whole  world,  without  being  consumed; 
whereas  the  other  enjoyments  which  you  compare  with  them, 
consume  their  object. 

W.  Here  you  have  an  economical  advantage  on  your 
side.  Your  enjoyment  ought  to  be  introduced  among  the 
poor. 

F.  And  you  consider  it  to  be  unworthy  of  your  attention 
that  the  works  of  art,  derived  like  the  solar  rays  from  an 
exhaustless  source,  everywhere  diffiise  life  and  joy. 

W.  Nay,  I  think  that  you  have  expressed  it  beautifuHy. 

F.  And  nothing  more  ? 

W.  No;  I  see  no  proof  by  it,  that  music  bestows  an  enjoy- 
ment of  a  higher  order.     Music  stimulates  the  nerves  in  an 
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ngFgaabk  manner ;  a  dish  of  spices  doe»ilie  same.    Wherein 
ISadm  the  superiority  of  the  one  over  the  other  ? 

H.  As  you  represent  the  case,  indeed,  the  superiority  it  on. 
ifcritiier  side ;  but  you  assume  without  any  proof  that  music  is 
cnly  a  sensual  enjoymen^. 

W.  I  think  no  demcmstration  is  necessary  to  prove  that 

Masio   is  apprehended  by  the  senses,  and  the  feelings  it 

airakcBs  in  us  cannot  be  resolved  into  ideas ;  they  cannot  be 

CMBKprehended  by  simjde  reason ;  what  are  they,  then,  but 

pese^ptions  of  sense  ?    K  therefore  I  were  to  make  an  order 

of  precedence,  I  would  place  the  art  of  painting  somewhat 

lumber,  inasmuch  as  it  aUegorically  represents  some  profound 

tmth.     Yet  I  must  confess  that  I  much  prefer  the  simple 

trath  represented  in  dear  daylight.     It  appears  to  me  that 

beautiful  colours  and  forms  have  the  same  analogy  to  truth 

as  ffogar  to  a  bitter  draught  which  we  give  to  children.     As 

l(Hi^  as  there  are  children,  in  a  literal  and  mcoal  signification, 

00  iong  may  the  sugar  and  beautiful  colours  also  retain  their 

vaioe.     Nay,  I  will  even  go  so  &r  as  to  ascribe  a  similar  use 

to  tones,  as,  when  combined  with  poetry,  they  serve  to  impress 

impoortant  truths,  and  rules  of  life  on  sensual  man.     But 

painting  and  nrasic  are  generally  only  the  sensual  means 

of  afiurement  to  virtue;   they  are  not  virtue  itself.     This 

remark  may  likewise  be  applied  to  poetry,  which  also  clothes 

Itself  in  the  sensual  garb,  in  order  to  effect  a  rapid  and 

poviFerful  'influence ;  but  yet  it  only  receives  its  true  value 

irom  the  wisdom  it  imparts  and  the  virtue  which  it  preaches. 

By  this  you  perceive  that  witii  regard  to  its  intrinsic  value,  I 

pUoe  poetry  iur  below  science,  although  it  may  often  act 

more  beneficially  and  more  powerfully  on  the  human  race  at 

the  present  day  than  arguments  drawn  from  reason. 

F.  But  has  no  flow  of  mdody  ever  raised  you  high  ^)ove 
the  earth,  never  disposed  you  to  feel  joy,  nor  depressed  you 
into  aoit  melancholy?  Has  it  never  taught  you  to  imder- 
stand  a  poem  more  completely,  never  placed  you  in  a  more 
mtbnate  connexion  with  all  your  fellow-creatures  ?  In  short, 
have  you  never  experienced  the  sublime  feelings  and  the 
hearenly  disposition  of  mind  in  which  we  are  transported  by 
the  works  of  art ;  an  efl»ct  which  music  iq>pears  to  produce 
evan  in  a  higher  d^pree  than  the  plastic  arts,  because  we 
camiot  withdraw  our  ear  from  its  impressions  as  we  can  the 
eye  from  the  impressions  of  the  latter. 
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W.  As  I  am  organized  like  other  men,  I  must  necessarily 
receive  the  same  impression  on  the  senses,  and  through 
them  be  similarly  moved.  I  will  even  allow  that  ihe  pro- 
ductions of  art  have  often  transported  me  along  with  them, 
into  a  more  elevated  mood;  but  I  am  far  firom  viewing 
this  as  a  virtue  in  myself  as  a  reasonable  being,  although 
it  may  indeed  be  regarded  as  a  virtue  in  my  senses,  that 
they  are  so  soon  and  so  easily  affected..  The  reason  why 
music  is  apt  to  awaken  higher  feelings  within  me,  I  explain 
in  a  manner  which  will  not  exactly  agree  with  your  poetical 
ideas.  I  believe  that  those  tremblings  which  are  awakened 
in  the  ear  by  tones,  and  which  are  spread  over  all  the  nerves, 
have  a  physical  influence  in  augmenting  the  activity  of  the 
nerves.  .  You  are  aware  that  wine  has  a  similar  effect,  and 
that  even  Gate's  virtue  was  excited  by  wine.  Intoxication  is 
produced  by  music  as  well  as  by  wine,  though  in  a  different 
manner,  and  when  vou  spoke  so  enthusiastically  of  music, 
you  spoke  as  a  drunken  man  does  of  wine.  You  then  praised 
music  with  justice,  because  it  has  a  greater  power  of  intoxi- 
cation  than  the  plastic  arts.  But  to  take  the  case  seriouslj, 
you  here  place  weapons  in  my  hands  against  yourself;  for  if  I 
enter  into  your  mode  of  representation,  it  is  surely  proved 
that  if  the  effects  which  pass  through  liie  hearing,  as  a  less 
perfect  sense  than  sight,  nevertheless  act  more  powerfully,  it 
must  be  on  account  of  their  lower,  and  not  on  account  of 
their  higher  nature.  The  lower  the  grade  of  organic  deve- 
lopment, the  stronger  it  is.  What  powerful  incitements  are 
hunger  and  thirst !  what  heroic  deeds  are  performed  by  the 
passion  of  love!  In  comparison  with  these  the  pleasures  of 
the  ear  are  but  feeble,  though  far  more  powerful  than  those 
of  sight;  whereas  the  pleasures  of  sight  are  stronger  than 
those  of  reason.  It  therefore  becomes  in  all  ways  an  incon- 
trovertible truth,  that  music  is  only  a  sensual  enjoyment, 
somewhat  more  elevated  than  most,  but  yet  less  ex£uted  than 
that  of  sight. 

F.  Let  us  now  break  off.  You  may  continue  to  dispute 
my  opinions  with  your  cold  reasonings,  but  I  cannot  impart 
my  feelings  to  you.  Yet  if  I  cannot  justify  them  in  your  eyes, 
I  will  not  therefore  reject  them ;  but  hidden  from  the  gaze 
of  sophists,  I  will  feed  the  holy  flame  in  the  inmost  recesses 
of  my  heart. 

W .  That  appears,  however,  to  be  a  desperate  situation. 
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F.  When  I  know  that  I  am  in  possession  of  a  glorious 
treasure,  what  matters  it  that  you  have  not  recogmzed  it, 
or  rather  that  you  will  not  learn  to  recognize  it  ? 

W.  But  suppose  I  persuaded  you  to  doubt  the  genuinenesa 
of  your  treasure  ? 

F.  Then  I  would  go  and  look  at  it  again,  and  all  my 
doubts  would  vanish. 

W.  If  you  only  possessed  the  proper  test  for  your  treasure ! 

F.  That  is  in  my  heart. 

W.  And  is  that  genuine  ? 

F.  This  is  too  bad. 

W.  I  mean  as  a  test. 

F.  Your  endless  doubts  torture  me.  I  will  prepare  a 
counter-argument  before  our  next  meeting.  Pardon  me,  ye 
sacred  Muses,  that  I  have  not  been  better  able  to  defend,  your 
cause. 

Juxius.  Console  yourself  with  the  reflection  that  they,  at 
least,  will  not  chastise  you.  I  must  confess  that  I  am  quite 
of  Waldemar's  opinion,  that  the  effects  of  music  ought  not  to 
be  so  adored  as  many  of  its  friends  are  willing  to  desire. 
Similar  to  so  many  other  pleasures,  the  chief  part  of  the 
enjoyment  springs  from  the  imagination.  How  much  pleasure 
is  found  by  many  in  acquiring  posthumous  fame,  and  yet  what 
is  this  but  a  phantom?  What  an  intoxicating  delight  is 
love,  and  yet  where  is  all  its  bliss,  except  in  imagination  ? 
With  what  devotion  do  not  whole  nations  solemnize  feasts 
for  beings  who  only  exist  in  fancy  ?  It  is  well  known  by 
experience  that  it  is  easy  to  make  children  believe  things  to  be 
agreeable  which  are  really  the  reverse.  It  has  already  been 
often  remarked  by  philosophers  and  poets,  that  grown-up 
persons  are  to  be  regarded  as  great  children,  who  are  guided 
both  by  habit  and  imagination  in  their  joys  and  sorrows. 
And  it  is  the  same  with  music.  By  the  variety  of  tastes  we 
perceive  that  it  all  depends  on  imagination.  The  music 
which  pleases  one  displeases  another,  is  detested  by  a  third, 
but  is  received  with  enthusiasm  by  a  fourth.  Who  does  not 
know  how  much  we  are  influenced  by  the  association  of 
ideas?  Those  who  have  heard  music  accompanied  by  beautiful 
words,  or  sung  by  a  beloved  friend,  or  executed  in  an  impos- 
ing manner,  will  love  it  to  the  end  of  their  lives,  although 
under  other  circumstances  they  would  not  have  discovered 
anything  remarkable  in  it.     I  have  been  much  delighted 
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by  ihe  ttory  of  the  musician,  who  played  a  pieee  ci  music 
by  another  composer  to  his  dog,  and  wkenever  he  came 
to  certain  passages,  he  beat  the  dog.  He  succeeded  so  w^ 
in  this  trick  ihat  the  dog  at  kst  howled  of  its  own  accord 
whenever  he  came  to  those  parts  where  he  had  been  beaten,  ^ 
so  that  those  who  did  not  know  the  trick,  thought  that  the 
dog  howled  at  the  discordance  of  the  music. 

W.  You  do  not,  however,  go  very  fer  in  your  agreement 
with  me. 

J.  Yet  I  think  that  I  have  contributed  my  part  in  assignisg 
that  position  to  music  in  which  you  would  place  it. 

W.  I  do  not  deny  that  we  are  allies  ;  but  does  that  mean 
that  we  are  agreed  ? 

J.  In  what  do  we  then  so  much  disagree  ? 

W.  Do  you  not  say  that  the  pleasure  we  find  in  music 
depends  on  accidental  circumstances  ? 

J.  Yes,  certoinly. 

W.  And  on  nothing  else  ? 

J.  Ob  nothing  more,  as  it  appears  to  me. 

W.  And  in  my  opinion  it  expends  on  the  nature  of  the 
organ  1^  which  we  receive  the  impression. 

J.  Exactiyso. 

W.  I  therefore  say  that  it  depends  on  the  neeessaiy  nature 
of  things,  while  you  assert  that  it  only  depends  on  accidental 
concurrent  circumstances. 

J.  Is  the  contrivance  of  the  ear,  then,  so  necessary  and 
unchangeable  ?  It  appears  to  me  that  what  I  have  adduced 
clearly  proves  that  there  is  a  great  difference  between  the  ears 
of  different  persons. 

W.  You  have  shown  that  one  person  finds  pleasure  in  one 
piece  of  music  and  another  in  a  dLfferent  piece. 

J.  Yes. 

W.  It  is  the  same  with  illness.  For  instance,  it  is  gene- 
rally asserted  that  we  may  become  ill  by  exposure  to  cold,  and 
yet  we  do  not  take  into  consideration  diat  those  who  expose 
themselves  most  to  the  keenness  of  the  air  least  suffer  from  it 
We  may,  therefore,  justly  consider  those  illnesses  which  pro- 
ceed from  cold  to  be  imaginary  complaints. 

J.  A  strange  conclusion ! 

W.  And  £e  effects  of  medicine  no  less  depend  on  imagi- 
nation. 

J.  I  should  rather  be  inclined  to  agree  with  you  in  tbe 


FEBCEITED  BT   THE  £TE  AND  EAR.  331 

latt^  remark ;  for  medicine,  wken  Slivered  according  to  tlie 
prescription  of  a  physician  in  whom  the  patient  confides,  often 
acts  Tery  advantageously,  when  on  the  other  hand  it  has  no 
efiect  if  prescribed  by  another. 

W.  For  instance,  if  a  doctor  prescribes  a  sudorific  for  two 
patients,  the  one  who  has  confidence  in  him  will  perspre, 
while  the  other  who  has  none  will  remain  cold. 

«r.  What  singular  examples  you  choose ! 

W.  Or,  if  he  prescribes  wine  for  two  persons  in  a  feeble 
state,  the  one  who  has  confidence  will  find  himself  strength- 
ened, the  incredulous  one,  on  the  contrary,  will  not. 

J.  I  see  plainly  that  you  bring  forward  examples  in  order 
to  refixte  me.  But  may  I  ask,  do  you  then  entirely  deny  the 
effects  of  the  power  of  imagination  in  Ulness  ? 

W.  No. 

J.  What  then  is  your  meaning? 

W.  A  very  sim^de  one.  The  power  of  imagination,  which 
I  collider  a  physical  quality,  af^ts  the  body  according  to 
certain  laws ;  the  medicine  possesses  its  qualities  in  accord- 
ance with  equally  fixed  laws ;  and  finally,  the  organization 
counteracts  no  less  according  to  imchangeable  laws  of  nature. 
The  same  may  apply  to  warmth,  cold,  air,  and  outward  cir- 
cumstances. All  these  powers  are  in  co-operation,  combat 
agaii^  each  other,  support  each  other ;  in  short,  bring  about 
a  final  result  which  might  be  previously  calculated  from  the 
powers  which  are  known. 

J.  And  how  do  you  account  for  the  variety  in  musical 
tones? 

W.  I  must  answer  you  by  another  question : — ^When  you 
strike  two  ar  three  different  strings,  which  are  extended, 
and  obtain  unequal  tones  firom  each,  you  will  then  say  that 
all  extended  strings  in  truth  yield  tones ;  but  which  of  them 
is  accidental  ? 

J.  No;  I  by  no  means  deny  that  the  inequality  depends  on 
the  extension  of  the  strings. 

W.  Well  I  on  their  tension,  their  thickness,  their  length, 
and  the  materials  of  which  they  are  made.  That  the  extended 
string  yields  tones  is  jBonsequently  necessary,  because  it  is 
extended;  and  that  it  yields  a  oertaiu  tone  is  necessary, 
because  it  is  extended  in  a  certain  manner. 

J.  Of  course. 

W.  If  the  ear  is  perfectly  constructed  it  must  necessarily 
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both  receive  and  hear  tones;  and  that  dilSerent  ears  should  be 
better  qualified  to  receive  higher  or  lower  tones  in  different 
combinations  of  tones,  is  also  necessary,  according  to  their 
individual  organization. 

J.  This  is  certainly  undeniable;  but  all  this  individuality 
does  not  do  away  with  the  general  rules  for  taste. 

W.  By  no  means.  Only  observe  the  different  classes  of 
rules.  Some  are  applicable  to  all  persons;  others,  on  the 
contrary,  only  to  certain  classes  of  persons.  Thus  it  is 
certain  lliat  no  one  has  more  pleasure  in  a  harsh  discoiQ 
than  in  perfect  harmony.  No  man  in  his  senses  is  melan- 
choly when  he  hears  a  whirling  waltz  or  particularly  merry 
when  he  hears  slow,  progressive,  choral  music.  All  the 
common  rules  of  music  may  surely  be  equally  applied  to 
all  people  in  their  senses,  but  as  none  of  us  are  skilled  in 
music,  I  cannot  enumerate  them,  nor  can  you  understand  them. 
It  is,  on  the  other  hand,  somewhat  singular  that  certain 
pieces  of  music  act  with  hi  more  force  on  some  constitutions 
than  on  others.  The  more  numerous  the  tones,  the  richer 
their  artistic  combination,  so  much  the  more  finely  organized 
and  practised  must  be  the  ear  in  order  to  comprehend 
them.  It  is  obvious,  from  this — that  savage  nations  only 
imderstand  very  noisy  music,  of  the  least  complicated 
kind.  In  short,  the  rules  of  art  are  everywhere  the  same, 
but  the  degree  in  which  a  work  of  art  is  enjoyed  is  as 
different  as  the  most  civilized  European  compared  to  the 
rudest  savage. 

J.  K  all  difference  in  taste  only  depended  on  difference  of 
degrees,  then  you  would  perhaps  be  right.  But  even  those 
persons  who  are  furnished  with  the  most  delicate  and  prac- 
tised organs  are  often  of  different  opinions. 

W.  You  misunderstand  me.  It  is  not  my  meaning  that  all 
differences  in  musical  taste  depend  on  difference  of  degrees, 
but  only  that  certain  differences,  and  indeed  a  great  many  of 
them,  do  so ;  but  I  maintain  that  all  differences  in  musical 
taste  have  their  foundation  in  our  nature,  and  are  regulated 
by  general  laws.  The  ear,  I  mean  the  whole  organ  of  hear- 
ing— ^both  the  inward  and  the  outward  parts  of  this  skilfully 
complicated  natural  instrument  —  is  evidently  formed  in 
obedience  to  the  same  laws  in  all  men.  Its  communication 
with  the  brain  is  likewise  regulated  by  natural  law ;  the 
brain  itself  is  a  natural  organ  most  intimately  connected 
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"with  our  liighest  powers  of  conception,  and  therefore  no  less 
submitted  to  the  laws  of  nature.  How  will  you  then  main- 
tain that  our  sensations  of  beauty  should  be  the  mere  result 
of  accident  ? 

J.  I  never  wished  to  deny  any  of  this;  but  now  comes  the 
judgment  of  the  mind  on  these  impressions. 

"W.  Then  you  mean,  that  bodies  are  organised  alike,  and 
receive  effects  in  conformity  with  the  same  natural  laws,  but 
that  the  minds  of  men  on  the  contrary  are  so  different  that 
the  same  things  produce  wholly  different  impressions  on 
them  ? 

J.  It  certainly  seems  strange.     But  it  is  not  to  be  denied 
that  soul  and  body  are  very  different  things. 
W.  It  might  however  easily  be  denied. 
'  J.  Then  you  are  a  materialist. 
W.  Exactly.     What  do  you  say  to  that,  Fehx ! 
F.  That,   considered  from  one  point  of  view,  you  thus 
reconcile  yourself  with  me ;  for  the  necessity  by  which  the 
impression  results  from  our  organisation,  which  causes  the 
pleasure  we  derive  from  music  to  be  a  contrivance  of  nature, 
gives  it  something  estimable  in  our  eyes,  which  it  would 
entirely  want  if  it  only  depended  on  imagination. 

H.  But  yet  it  appears  to  me,  that  you  view  the  pleasure 
we  find  in  music,  as  too  sensual.  I  beUeve  that  it  princi- 
pally springs  from  our  consciousness  of  the  skill  of  the  per- 
former, the  ingenuity  of  the  composer,  and  the  difficulties 
both  have  to  surmount ;  in  short,  that  it  has  the  same  founda- 
tion as  the  pleasure  which  we  derive  from  a  well  written 
poem. 

W.  Music  and  poetry  have  never  given  me  this  kind  of 
pleasure ;  for  it  appears  to  me  only  a  waste  of  time,  for 
people  to  surmount  difficulties  which  they  themselves  have 
made;  and  for  good  reasons,  I  cannot  be  more  amused 
by  the  plan  and  ingenuity  of  a  piece  of  music,  than  I  can  by 
the  plan  of  a  battle.  Besides,  I  beg  you  will  consider  the 
nature  of  our  pleasure  in  music.  He  who  is  excited  by 
a  piece  of  music,  will  seldom  be  able  to  tell  you  why  he  is 
pleased,  but  his  pleasure  is  great — ^it  is  an  intoxication.  He, 
on  the  other  hand,  who  is  pleased  with  a  knowledge  of  it,  can 
tell  you  the  reason,  and  his  enjoyment  lasts  longer,  though  it 
is  far  from  being  so  great.  If  our  pleasure  in  music  depended 
on  an  insight  into  its  arrangement^  then  it  would  be  iucom- 
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parably  lees  tiian  the  eii|oymeat  wlu<^  proceeds  from  a  wdl 
solved  arithmetical  problem. 

F.  And  therefore  the  end  of  all  our  research  is  this :  that 
we  do  not  know  why  we  are  pleased  with  tones.  Wdl  thea, 
cease  to  dispute  about  it,  and  admire  that  divine  art,  with 
which  invisible  magic  awakens  inexplicable  feelings  in  our 
breasts.  Go,  and  imbibe  the  stream  of  tones,  and  revel  in 
them.  If  you  then  feel  yoursdves  penetrated  by  a  higher 
spirit,  if  you  are  in  the  enjoyment  of  inexpressible  dehsht, 
you  then  understand  tones,  and  need  not  trouble  yourselves 
to  inquire  why  you  are  borne  heavenward  on  the  streams 
of  musical  tones.  Who  knows  the  nature  of  red,  blue,  green, 
dr  the  other  colours,  or  why  by  an  artificial  combination  they 
can  produce  the  most  admirable  effects  ?  Aad  yet  we  are  to 
conceive  how  fleeting  tones  which  last  but  for  a  moment  are 
able  to  produce  divine  harmony !  How  much  wiser  Alfred 
has  been,  who  has  sat  silently  drawing  figures  in  the  sand 
while  we  were  talking.  Is  it  not  true,  Alfred,  you  have  been 
absorbed  in  mathematics,  while  we  were  disputing  about  the 
effects  of  music. 

Alfred.  Both  in  mathematics  and  in  music :  I  wbs  endea- 
vouring to  draw  some  tones. 

J.  I  should  much  like  to  see  that  kind  of  drawing,  for  I 
have  never  yet  seen  a  tone. 

A.  It  is  true  there  was  a  little  jesting  in  my  words,  but 
yet  there  was  someliiing  serious  also.  The  tone  itself,  which 
is  only  a  perception  in  the  organs  of  hearing,  you  cannot 
naturcdly  see ;  but  the  whole  agency,  whence  this  feeHng  is 
awakened,  its  whole  mechanism,  can  be  made  visible. 

J.  How  so  ? 

A.  By  producing  tones  on  glass  or  metal  plates  strewed 
with  dust.  Have  you  not  seen  in  this  experiment,  how  the 
dust  arranges  itself  in  certain  regular  lines,  and  forms  aU 
kinds  of  %ures  ? 

J.  Yes,  I  remember  having  seen  ihis  performed  long  ago 
by  Chladni.  He  showed  us,  that  if  we  produce  a  tone  on 
such  plates,  there  arises,  as  if  by  a  magical  stroke,  a  beautiful 
and  regular  figure.  He  said  that  it  came  from  certain  sym- 
metrically placed  parts  being  brought  into  an  oscSlatmg 
motion,  while  the  others  remained  at  rest.  If  the  stroke  S 
a  violin-bow  did  not  produce  a  tone,  but  amply  a  harsh 
sound,  thea  no  beautiful  or  synunetrical  figure  woiud  appear. 
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A.  Consequently,  a  beautiful  tone  and  a  beautiftil  figure 

e  connected  with  one  another. 

J.  Not  entirely,  for  those  tones  which  produced  Chladni's 
acoustic  figures  were  fi:«qttently  harsh  and  unpleasant. 

A.  You  are  right  But  this  unpleasant  impression  hardly 
proceeded  from  tifietone  as  a  tone,  but  from  that  modification 
^viiich  every  tone  receives  from  the  quality  of  the  body  by 
lirlueh  it  is  produced ;  for,  as  it  is  well  known,  the  same  tone 
sounds  differently  from  a  string  and  from  a  flute ;  diffisreotily 
from  a  flute  and  from  a  glass  plate  set  in  yibratiom  by  a 
Tiolin-bow. 

J.  In  that  you  are  undoubtedly  right. 

A.  A  beautiful  sound,  therefore,  is  only  produced  by  ^rm- 
metrical  oscillations. 

J.  This  is  really  interesting. 

A.  It  is  perhaps  more  than  that. 

W.  It  seems,  Alfred,  that  you  agree  with  Herman.  ' 

A.  Not  if  I  have  understood  him  rightly.  But  as  it 
appears  that  you  wish  to  draw  me  into  the  con'v^rsation,  I 
ought  first  to  know  if  I  have  comprehended  your  thoughts 
correctly,  while  my  mind  was  occupied  with  other  things. 

W.  That  is  but  just. 

A.  Listen  then.  K  I  am  not  mistaken,  it  was  your  opi- 
nion,  Waldemar,  that  our  pleasure  in  music  is  only  sensual ; 
Hainan  considered  that  it  depended  on  reason;  Julius,  on 
the  contrary,  r^arded  it  only  as  resting  gbl  imagination.*— 
Was  it  not  so? 

W.  Exactly. 

A.  At  first  you  asserted  that  music  did  not  give  any  higher 
{Pleasure  than  that  produced  by  the  i^peasing  of  hunger  or 
thirst,  and  other  instincts,  which  are  found  eyea  in  the  lowest 
organized  animals;  but  it  afterwards  appeared  to  me,  that 
you  still  were  not  disinclined  to  place  the  pleasures  of  the 
ear  above  that  which  we  obtain  by  most  of  the  other  senses, 
though  below  that  of  sight. 

W.  Well.— You  will  not  be  fm*  wrong  if  you  assume,  that 
my  first  assertions  may  be  ascribed  to  a  spirit  of  contradic- 
tion, which  was  aroused  by  our  friend,  Felix,  having  accosted 
me  with  so  much  zeaL 

A.  According  to  your  opinion  then,  we  are  pleased  with 
music  in  consequence  of  a  natural  law,  as  is  the  case  with 
the  other  senses. 
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W.  That  is  my  opinion. 

A.  You,  Herman,  on  the  contrary,  believe  that  the  plea- 
sure we  derive  from  music  not  only  depends  on  reason,  but 
that  we  are  even  conscious  of  it  during  the  enjoyment. 

H.  I  thought  so,  but  Waldemar  has  made  strong  objections 
to  this.     I  long  much  to  hear  your  opinion. 

A.  My  opinion  is  shortly  this ;  that,  with  you,  I  assume 
that  the  pleasure  we  find  in  music  depends  on  reason,  and, 
with  Waldemar,  that.it  depends  on  the  senses. 

H.  How  do  you  combine  these  two  opinions.^ 

A.  You  shaU  see.  In  the  first  place,  I  quite  agree  with 
Waldemar,  that  the  pleasure  which  music  affords  is  uncon- 
scious of  its  origin. 

H.  Have  you  anything  to  add  to  his  arguments  ? 

A.  If  necessary  I  might  add  this,  that  we  also  feel  plea- 
sure or  displeasure  in  a  sound,  which  appears  to  us  some- 
times justly  and  sometimes  imjustly,  as  entirdy  isolated, 
when  consequently  we  cannot  imagine  any  plan,  any  diffi- 
culty surmounted,  or  anything  of  the  sort. 

H.  But  if  we  fail  in  this  consciousness,  how  can  our  plea- 
sure be  reasonable? 

A.  Because  tones  and  their  connection  contain  a  hidden 
reason,  which  unconsciously  penetrates  our  minds. 

H.  Now  that  is  inconceivable  to  me. 

A.  When  we  have  viewed  the  case  more  narrowly,  your 
difficulty  will  perhaps  disappear;  if  you  feel  disposed,  we  will 
first  regard  beauty  in  visible  objects. 

H.  We  shaU  there  at  least  have  something  more  certain  to 
cling  to. 

A.  Do  you  not  in  general  find  that  the  symmetrical  figures 
which  are  conformable  to  rules,  are  more  beautiful  than  those 
which  are  unsymmetrical  and  conformable  to  no  rule. 

H.  Certainly :  that  is  not  to  be  denied. 

A  But  do  you  not  consider  the  symmetrical,  and  that 
which  is  bound  by  rule,  as  something  conformable  to  reason. 

H.  If  you  ask  whether  I  think  so,  I  answer  yes :  if  on  the 
contrary  you  ask  me  if  I  know  it,  then  I  must  answer  in  the 
negative. 

A.  When  you  see  a  person  draw  a  number  of  careless 
strokes  in  the  sand,  do  you  not  then  think  that  his  thoughts 
ai*e  otherwise  occupied. 

H.  Undoubtedly. 
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A.  But  if,  on  the  contrary,  you  see  him  draw  a  circle,  or 
an  equilateral  polygon,  then  you  surely  think  that  he  does  it 
with  a  certain  premeditation. 

H.  No  doubt  there  must  be  some  thought  in  his  mind 
about  the  composition  of  the  figure. 

A.  Consequently  the  symmetrical,  and  that  which  is  bound 
by  rule,  bears  at  least  the  stamp  of  reason,  even  though  it 
may  have  been  accidental. 

H.  It  cannot  be  denied. 

A.  And  do  you  not  think  that  mathematical  figures  are 
representations  of  ideas  ? 

H.  Undoubtedly  they  are  no  more  than  the  construed 
definition, 

A.  But  do  you  find  nothing  more  in  them  ? 

H.  What  more? 

A.  If  you  say  thaj  the  circle  is  a  figure,  whose  circum- 
ference is  everywhere  equally  distant  firom  the  centre,  you 
certainly  have  an  idea  of  the  circle,  and  if  you  describe  a 
circle  you  may  also  indeed  be  said  to  construct  this  idea ; 
but  if  you  regard  a  circle  which  is  already  produced,  then 
you  may  easily  see  in  it  a  number  of  other  properties,  which 
belong  to  its  nature,  and  yet  somewhat  differ  firom  its 
idea.  You  see  that  two  diameters,  standing  perpendicu- 
larly on  each  other,  will  divide  it  into  four  quadrants;  that 
the  angles  which  the  radii  inclose,  must  always  stand  in  pro- 
portion to  the  arcs  belonging  to  them ;  that  the  circumference 
must  always  be  in  a  certain  proportion  to  the  diameter ;  in 
short,  you  see  countless  properties  which,  regarded  fi:om  the 
one  side,  are  different,  while  fi:om  the  other,  on  the  contrary, 
they  are  the  same  as  the  nature  of  the  circle.  This  variety, 
dissolved  into  a  oneness,  now  stands  before  you,  although 
in  an  unconscious  manner,  when  you  behold  a  circle,  and 
you  find  it  beautiful,  although  you  are  not  aware,  or  at  least 
you  do  not  think  of  all  these  properties.  Even  that  remark- 
able property,  that  its  circumference  incloses  a  greater  sur- 
face tlum  any  other  line  of  equal  length,  and  that  it  is 
described  by  an  uninterrupted  change,  whUst  the  same  is  yet 
incessantly  produced,  this  absolute  oneness  in  this  infinite 
change,  you  behold  with  admiration,  without  being  conscious 
of  the  whole  greatness  of  the  idea. 

H.  I  confess  it. 

A.  But  does  it  not  appear  to  you,  that  this  infinite  source 
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of  thought  which  you  thus  find  in  a  figure,  ia  somel^uiig 
more  than  an  abstract  conception  ? 

H.  It  seems  so  to  me. 

A.  Could  we  unite  all  these  thoughts  in  one,  it  would  tiien 
be  an  infinite  thought,  an  idea,  in  die  Platonic  sense. 

H.  That  is  undeniable. 

A.  But  even  if  we  could  not  represent  this  idea  in  words, 
it  still  exists  in  the  circle. 

H.  That  is  evident. 

A.  The  circle  is  consequently  the  representation  of  an  idea 
in  that  Platonic  sense,  which  I  shall  adopt  in  the  contmua- 
tion  of  this  discourse. 

H.  So  it  appears  to  me ;  but  may  we  venture  to  assert 
that  it  is  beautiful  as  the  representation  of  this  idea,  and 
from  no  other  cause  ? 

A.  Do  you  not  suppose  that  the  idea  of  which  we  speak, 
ought  to  be  one  with  the  nature  of  the  circle  ? 

H.  I  do. 

A.  And  do  you  then  think  that  the  circle,  or  any  other 
mathematical  figure,  can  have  properties  which  do  not  bdoi^ 
to  its  nature? 

H.  We  cannot  indeed  suppose  that  to  be  the  case. 

A.  Therefore  the  circle  is  beautiful  in  consequence  of  its 
nature,  or  in  consequence  of  its  idea ;  but  this  would  per- 
haps become  still  more  evident,  if  we  endeavoured  to  give 
reality  to  this  idea. 

H.  Certainly. 

A.  If  you  were  required  to  state  a  reason  why  you  find 
beauty  in  the  circle,  you  would  undoubtedly  mention  its  infi- 
nite symmetry,  its  Completion  in  itself,  fc^ming  as  it  does 
a  self-satisfying  whole,  if  I  may  use  this  expression,  and 
bearing  in  its  immeasurable  variety  the  stamp  of  oneness.  It 
is  this  mighty  oneness  of  thought,  that  afiects  you  withoot 
your  knowing  why.     Is  it  not  so  ? 

H.  It  appears  to  be  so.  Now  I  will  venture  to  guess  yoor 
meaning.  Were  we  to  translate  the  nature  of  the  circle  into 
the  language  of  reason,  so  that  all  representation  of  space, 
as  something  connected  with  the  senses,  disappeared,  ead 
nothing  remained  behind  but  pure  idea,  we  should  be  c«e- 
pelled  to  say  that  the  circle  is  that  which  m  perfect  ia 
itself,  that  which  in  itself  has  resolved  aH  diveitttties  mto 
oneness. 
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A.  I  do  not,  however,  quite  represent  the  matter  to  myself 
in  this  manner. 

H.  I  perceiye  that  I  have  somewhat  failed  in  the  way  that 
I  hare  expressed  myself.  I  onght  not  to  have  said  that  the 
eirde  is  perfect  in  itsel£,  but  (»Jy  its  delineation,  as  ihr  a«  it 
can  be  given  on  a  plane  sur&ce. 

A.  So  I  imagined,  and  yet  it  was  not  that  to  which  I 
alloded ;  I  would  not  have  space  excluded  £rom  the  idea  of 
the  circle. 

H.  But  then  it  becomes  something  connected  with  the 


A.  In  a  certain  signification,  I  represent  the  idea  to  myself 
as  a  union  of  reason  and  sense. 

H.  This  surprises  me. 

A.  I  perfee^y  well  see  that  a  meaning  might  be  attributed 
to  my  words  which  would  be  a  real  absurdity.  It  is  therefore 
necessary  that  I  explain  myself.  You  will  already  have  easily 
guessed,  or  rather  understood,  that  I  did  not  f^eak  of  the 
outward  senses,  but  of  the  inward  sentient  fEUmlty,  the  inward 


H.  Of  course ;  you  mean  our  mental  faculty  to  represent 
things  to  ourselves  directly,  without  any  intervening  tiiought 
of  which  we  are  conscious ;  that  which  we  call  intuition. 

A.  Just  so.  And  although  I  find  something  one-sided  in 
this  expression,  I  propose  that  we  use  it  here.  My  meanii^ 
then  is;  that  the  idea  is  an  intimsrte  imion  of  thought  and 
intuition.  .  > 

H.  But  then  the  idea-  ceases  to  be  a  purely  rational 
thing. 

A.  Let  us  not  determine  anything  about  this  yet ;  but  let 
us  try  to  turn  our  thoughts  to  the  case  before  us.  We 
an  agreed  that  all  the  manifold  thoughts,  which  are  to  be 
discovered  in  the  circle,  are  necessarily  connected  with  one 
another,  ai^  constitute  a  oneness.  But  this  necessary  ccm- 
nexioQ  is  not  contained  in  the  primitive  noti<m,  as  it  is  exhi- 
bited in  a  ^finition.  If  we  deduce  the  thoughts  from  the 
^efeution,  this  is  not  done  without  the  aid  of  iiituition ;  so 
thai  we  eannot  say  that  they  lie  in  the  prinutive  notion ; 
hot  that  they  are  necessarily  connected  with  it.  Were 
we  to  begin  with  whichever  prc^rty  of  the  circle  we 
piease,  we  could,  though  with  far  more  difficulty,  deduce  all 

z2 


840  THE  PBINCIFLES  OF   BEAITTT 

the  remaining  properties  of  the  circle  from  this  one.  We 
shall  certainly  never  find  one  thought  in  which  all  these 
thoughts  can  be  said  to  be  included;  but  yet  we  have  the  M 
perception  that  the  circle  we  have  apprehended  by  intuition 
is  a  totality  of  thoi^hts.  When  we  have  now  made  ourselves 
familiar  with  all  ti^ese  thoughts,  and  observed  their  con- 
nexion, so  that  all  this  presents  itself  as  a  unity  to  our  mental 
nature,  it  is  as  if  all  the  thoughts  found  in  them,  now  pre- 
sented themselves  before  us  as  reminiscences,  and  formed  a 
complete  impression.  Thoughts  are  here  apprehended  as 
intuitions,  but  yet  with  the  consciousness  that  they  are 
thoughts.  Idea  is  thus  the  intuitive  oneness  of  thoughts. 
It  is  conceived  by  reason,  but  as  an  intuition. 

H.  Then  it  is  this  which  is  conceived  in  the  Beautifol. 
But  you  thus  seem  to  refute  the  assertion  you  before  brought 
forward,  that  we  receive  the  impression  of  beauty  without 
being  conscious  of  the  idea  contained  in  the  Beautiful. 

A.  This  may  seem  to  be  a  contradiction,  but  it  is  not  so. 
The  idea  is  a  unity  of  thoughts,  which  we  have  perceived 
with  a  consciousness  of  their  nature,  and  whose  connexion 
has  been  rendered  evident  to  us  by  thinking.  It  is,  as  it 
were,  by  an  act  of  memory  that  we  afterwards  comprehend 
them  as  a  whole.  Thus  we  perceive  in  our  minds  the  well- 
known  thoughts,  as  if  they  formed  a  picture.  This  we  call  a 
mental  intuition.  The  perception  of  beauty,  so  far  as  nothing 
else  is  mixed  with  it,  passes  without  any  knowledge  of  the 
idea,  though  the  pleasure  perceived  originates  from  the  secret 
harmony  between  our  sensuous  nature  and  our  reason. 

H.  Now  I  think  I  understand  you  better.  The  Beautiful 
pleases  us  as  (he  image  of  an  idea,  without  our  being,  at  the 
same  time,  conscums  of  the  idea  itself, 

A.  That  is  my  opinion.  But  you  will  now  see  that  the 
idea  of  the  circle  represents  itself  to  us  far  more  limited, 
but  also  far  more  determined,  than  you  lately  comprehended  it. 
Its  limitation  does  nol  prevent  us,  however,  from  feeling  that 
it  contains  a  reference  to  the  former  more  comprehensive  idea. 

H.  All  this  appears  to  me  [to  be  sufficiently  clear,  with 
regard  to  the  circle.  But  can  we  now,  according  to  the  same 
principle,  find  beauty  in  other  mathematical  figures,  which 
make  a  pleasing  impression  on  the  eye. 

A.  Do  you  not  find  among  those  figures  whidi  are  boimded 
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by  straight  lines  that  the  equilateral  are  in  general  more 
beautiful  than  the  inequilateral ;  and  the  symmetrical  always 
more  beautiful  than  the  unsymmetrieal  ? 

H.  Undoubtedly.  But  is  not  the  inequilateral  also  the 
representation  of  an  idea  ? 

A.  It  is  not  to  be  denied;  but  it  has  more  of  the  stamp  of 
arbitrariness,  less  of  the  stamp  of  reason. 

H-   I  shoidd  like  to  be  perfectly  convinced  of  this. 

A.  If  you  conceive  a  triangle  only  as  an  idea,  do  you  then 
imagine  a  determined  proportion  between  the  sides,  or 
angles  ? 

H.   Certainly  not. 

A.  If  you  then  were  to  draw  this  triangle,  there  would  be 
no  reason  to  draw  the  one  side  or  the  one  angle  greater  than 
the  other. 

H.  That  is  true. 

A.  And  if  you  made  any  change  in  it,  this  would  be  the 
effect  of  your  determination. 

H.  Certainly. 

A.  Consequently  the  equilateral  triangle  represents  the 
conception  most  entirely  free  from  the  additions  of  will. 

H.  So  it  appears. 

A.  Besides,  the  equilateral  triangle,  placed  in  its  deter- 
mined character  in  opposition  to  the  inequilateral  triangle, 
contains  a  &r  more  perfect  resolution  of  variety  and  dissi- 
milarity to  oneness;  for  it  has  different  sides,  indeed,  but 
they  are  equal ;  its  sides  have  certainly  different  directions, 
but  they  are  equal  in  proportion  to  each  other ;  every  line 
that  passes  through  its  centre  does  not,  indeed,  divide  it  in 
two  equal  parts ;  but  yet  this  is  the  case  with  all  lines  which 
bisect  an  angle.  In  this  way  you  see  in  the  equilateral 
triangle  a  multitude  of  thoughts  dissolved  into  one  unity, 
iHhose  inward  nature  is  an  idea. 

H.  I  perceive  it.  I  also  am  able  to  conceive  from  this, 
why  the  square  makes  a  better  impression  on  the  eye  than 
the  equilateral  triangle ;  but  now  what  is  the  reason  that  the 
equilateral  hexagon  appears  to  us  to  be  fEur  more  beautiful 
tlum  the  other  polygons  ? 

A.  The  preference  for  the  hexagon  cannot,  perhap,  be  so 
generally  admitted ;  but  so  much,  however,  is  certain  that  it 
contains  great  synmietry;  for  aU  the  lines  which  are  drawn 
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from  ihe  centre  to  the  comers  are  not  meiely,  as  in  otlier 
polygons,  equal  to  each  oth^;  but  they  are  also  equally  great 
with  the  sides,  so  that  the  principal  radii  divide  it  in  pakti 
equilateral  triangles.  This  proportion  is  felt  by  the  ^e, 
even  if  the  radii  be  not  described.  As  it  is  now  surely  dear, 
from  what  has  been  previously  stated,  that  all  nymmetry  is 
the  result  of  a  deeper  unity,  so  I  need  scarcely  adduce  more 
to  explain  the  superior  beauty  of  the  hexagon. 

H.  I  perceive  it. 

A.  And  now  do  not  seven-sided,  eleven-.8ided,  and  tiur- 
teen-sided  polygons  make  a  far  less  agreeable  impression  (m 
the  eye  ? 

H.  Who  will  deny  it? 

A.  Nor  are  their  opposite  sides  parallel,  any  more  than 
that  they  can  be  symmetrical.  The  nonagon,  on  the  eom- 
trary,  can  be  divided  into  three  symmetrioal  parts,  which 
again  consist  of  three  equally  great  triangles ;  therefore  tiiis 
figure  also  pleases  the  eye  better  than  most  of  the  other 
inequilateral  figures. 

H.  You  seem  to  me  perfectly  right.  I  now  believe  with 
you,  that  the  beauty  of  forms  only  originates  in  the  ideas 
which  they  express,  and  that  this  acts  on  the  outward  and 
inward  sense  without  our  knowledge. 

A.  And  this  thought,  that  they  are  ideas,  infinite  thou^ts, 
which  reveal  themselves  to  us  in  the  beaut^,  I  beg  you  will 
firmly  retain  in  the  following  ^^esearches ;  finr  this  appears  to 
me  to  give  a  high  conception  of  beauty,  higher  than  I  eaa 
express.  I  therefore  fear  much,  thai,  from  too  great  an 
endeavour  after  clearness,  we  have  not  expressed  onraelyes  in 
a  manner  worthy  of  the  matter. 

J.  Do  not  regret  that  you  have  spoken  clearly.  Bendes, 
you  have  led  us  far  enough  away  from  the  subject. 

A.  Then  we  will  return  to  it  with  the  advantages  we  hxn 
acquired. 

J.  I  fear  that  they  wiU  not  be  very  great.  It  has  aston- 
ished me  much,  that  you  have  employed  so  long  a  time  in 
seeking  the  nature  of  the  beautifrd  in  ejects  which  do  not 
belong  to  it.  At  least,  I  have  never  heard  mathematical 
figures  classed  among  them. 

A.  Tell  me,  do  you  call  the  fundamental  rules  ^  kgie 
niles  for  the  understanding  ? 
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J.  Undeniably  so. 

A.   And  he  a  man  of  understanding  who  does  not  sin 
against  them? 
J-  No,  not  exaetly  that. 

A.  Then  he  whom  you  would  call  a  man  of  understanding, 
must  ooiosequently  possess  a  more  than  oommonunderstanding? 
J.  We  are  taught  that,  even  by  our  mode  of  expression. 
A.  And  thus,  we  only  call  that  beautiful,  whieh  possesses 
uncommon  beauty.      What  the  rules  of  understanding  are 
compared  wil^  knowle^e,  such  are  those  i^damental  forms, 
in  comparison  with  organic  beauty.    There  is  an  immense 
chasm  between  them. 
J.   So  immense  that  I  am  afraid  of  taking  the  leap. 
A.  You  need  only  observe  some  of  the  fine  arts,  for  in- 
stance, the  productions  of  architecture,  to  find  again  those 
geometrical  primitive  forms.     Yes,  even  tiirough  the  whole 
of  inorganic  nature,  you  find  the  geometrical  forms  infinitely 
repeat^     Is  not  every  crystal  a  geometrical  body,  composed 
of  innumerable  crystalline  parts.     The  pleasure  with  which 
we  regard  those  objects  bears  sufBcient  testimony  to  their 
beauty.     As  soon  as  you  step  out  of  inorganic  nature,  the 
straight-Hned  and  plane  boundaries  cease,  and  curves  of  the 
most  ingenious  bendings  appear,  in  greater  and  still  greater 
numbers,  the  higher  you  ascend  in  the  rank  of  organization. 
Inorganic  beings  constitute  the  elementary,  and  organic  the 
higher  geometry  of  nature. 

J.  But  yet,  «dl  these  crystals  and  other  natural  forms  have 
often  msen  by  accidentally  concurrent  circumstances. 

A  Ao^denlal  at  first  sight,  but  necessary  in  themselves. 
But  if  they  were  only  accidental,  yet  in  consequence  of  their 
r^ularity  they  bear  the  stamp  of  reason. 
J.  I  should  be  rather  inclined  to  believe  the  last 
A  This  must  however  suffice.     It  would  lead  us  too  far  . 
from  our  subject  if  I  here  attempted  to  prove  more  to  you ; 
yet  I  cannot  do  otherwise  than  refer  you  to  that  which  a  slight 
observation  of  nature  soon  teaches  us,  that  all  e£Eects  obey 
natural  laws;  that  these  laws  stand  in  the  same  necessary 
connection  as  one  axiom  in  reason  to  the  other.     That  ihis 
combination  is  precisely  a  combination  of  reason,  we  learn 
from  Ibis,  that  by  reason  we  are  enabled  to  deduce  the  one 
law  of  nature  from  the  other,  and  by  the  known  laws  to 
diseov^  new  and  unknown  ones.     Innumerable  as  are  the 
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e£fects  determined  by  natural  laws  in  every  object  in  nature 
however  insignificant  it  may  be,  I  deeply  feel  an  infinite,  un- 
fathomable reason  within  them,  of  which  I  can  only  compre- 
hend by  fragments  an  incalculably  small  part.  In  short,  nature 
is  to  me  the  revelation  of  an  endless  living  and  acting  reason. 

H.  I  think  that  you  have  neglected  an  ai^umeut  of  great 
weight  against  Jidius,  viz.,  that  our  sense  of  beauty  is 
ofiended  by  diagrams  which- deviate  sensibly  from  r^ularity. 
A  line  that  is  neither  straight,  nor  has  any  regular  curvature, 
a  figure  resembling  an  equilateral  polygon,  or  a  circle,  or  an 
ellipse,  yet  without  answering  the  idea  in  all  its  parts,  is 
declared  ugly.  But  it  is  evident  that  we  cannot  declare  a 
deviation  from  a  form  to  be  ugly,  without  attributing  some 
beauty  to  that  form. 

A.  I  entirely  coincide  with  this  reasoning,  but  I  thought 
that  I  had  already  said  sufficient  upon  this  subject  in  the 
beginning  of  our  conversation. 

H.  True !  nevertheless  as  Julius  seems  to  have  over- 
looked it,  I  thought  it  was  better  to  bring  it  forward.  I  am 
however,  much  satisfied  with  the  turn  your  discussioa  has 
taken,  for  it  has  given  you  an  opportunity  to  throw  some 
light  upon  our  feelmgs  of  the  beauty  of  nature,  and  to  show 
that  they  are  founded  on  the  very  nature  of  reason.  But  I 
have  therefore  become  still  more  desirous  to  hear  your 
opinion  about  music. 

A.  Did  we  not  before  say  that  no  beautifrd  sound  could  be 
produced  except  by  symmetrical  vibrations  of  the  sonorous 
body.    You  remember  what  we  said  about  acoustic  figures. 

H.  Not  alone  that,  but  our  conversation  has  sharpened  my 
half-slumbering  memory,  to  recall  clearly  the  well-formed 
figures  in  which  the  sand  must  airange  itself  each  time  we 
cause  the  plate  to  produce  a  clear  tone. 

A.  But  if  I  now  showed  you  these  figures,  produced  by 
the  finest  dust,  and  you  there  saw  how  each  figure  was 
again  formed  by  a  union  of  innumerable  smaller  parts,  you 
would  comprehend  still  more  perfectly  the  infinite  quantity 
which  exists  in  a  single  tone. 

H.  I  should  much  like  to  see  them. 

F.  Alfred  has  shown  them  to  me.  You  should  see  how 
the  dust  is  raised  into  a  countless  number  of  little  hillocks, 
by  a  stroke  of  the  violin-bow.  Those  elevations  which  are 
nearest  to  the  lines  of  repose,  are  so  small  that  they  can 
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scarcely  be  seen;  the  farther  we  diverge  from  these,  the  * 
greater  we  find  them  to  be,  the  greatest  are  placed  at  equal 
distances  from  the  lines  of  repose.  They  are  ^us  symmetri- 
cally distributed  in  the  symmetrical  divisions  of  all  the 
figures.  By  a  single  fresh  stroke  of  the  bow,  all  is  again  set 
in  motion ;  the  hillocks  are  suddenly  changed  into  waves, 
and  every  wave  seems  to  boil,  the  innumerable  smaller  ones 
rolling  about  within  them;  but  they  all  hasten  in  a  sym- 
metrical dance,  on  a  prescribed  path,  towards  the  great 
resting-space.  Yes,  a  motion,  a  life,  a  creation  is  there  exhi- 
bited, that  must  have  been  seen  to  be  conceived. 
H.  Excellent. 

A.  Now  Julius,  does  it  not  likewise  appear  to  you  that 
reason  lies  hidden  in  tones  ? 

J.  I  cannot  deny  that  all  this  symmetry  has  something 
admirable  in  it. 

A.  But  I  observe,  that  you  have  hitherto  permitted  me  to 
neglect  one  question  entirely. 
J.  And  what  is  that? 

A.  That  a  vibrating  string  also  yields  tones,  and  yet  there 
are  none  of  the  acoustic  figures  in  it. 

J.  GK)od :  we  wiQ  not  exempt  you  from  that.  Tell  us  there- 
fore, how  will  you  combine  tms  with  your  mode  of  represen- 
tation ? 

A.  The  different  parts  of  the  string  make  imequal  efforts 
to  vibrate.  Now,  these  efforts  are  also  distributed  synametri- 
cally  on  the  string.  It  is  easy  to  perceive  that  every  part 
must  have  an  arch  of  vibration  which  agrees  with  its  distance 
from  the  nearest  fixed  point  of  the  string.  A  vibrating 
string,  particularly  if  it  be  not  too  thin,  will  in  a  suitable 
light  show  the  regularity  of  its  bending. 
J.  Granted! 

H.  But  as  yet  we  have  only  examined  the  single  tones,  and 
not  their  connections. 

A.  We  will  take  them  also  into  consideration.     But  I  will 
carry  on  the  conversation  about  them  with  Julius,  because 
he  is  the  one  who  doubts  the  most. 
J.  I  willingly  consent  to  it. 

A  You  certainly  admit,  in  accordance  with  all  scientific 
men,  that  tones  are  produced  by  a  vibrating  motion,  and  that 
they  are  so  much  the  higher,  the  more  rapidly  the  vibrations 
succeed  one  another  ? 
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J.  I  do  not  doubt  that 

A.  That  the  octaye  of  a  key-note  has  twioe  as  many  vifaia- 
tions  in  a  second  as  the  key-note,  that  the  fifth  com|detes 
three  Tibrations  while  the  key-note  pit>diioe8  two,  and  so  on, 
it  all  that  natural  philosophers  haye  determined  aboot  the 
number  oi  the  yibrations  in  the  different  tones. 

J.  I  certainly  dare  not  enter  into  a  dispute  wiUi  all  natural 
philosophers  by  denying  it. 

A.  Furthermore,  we  may  surely  Tenture  to  admit  in  oon- 
sequence  of  a  general  agreement,  tnat  those  tones,  the  number 
of  whose  reciprocal  yibrations  stand  in  proportions  whidi 
can  be  expressed  by  small  numbers,  are  easily  intelligible  to 
and  reoognieable  by  the  ear,  which  tiience  feek  itself  satisfied 
by  them. 

J.  All  this  I  shall  leayc  uncontradicted.  I  also  well  re- 
member haying  read  that  those  tones  which  are  eiqnressed  by 
other  hi^er  numbers,  for  instance  7,  are  dissonants. 

A.  Ckinsequently,  sounds  are  to  the  ear  what  forms  are  to 
the  eye ;  for  the  eye  finds  more  pleasure,  and,  as  it  were, 
satisfaction,  in  the  square  than  in  the  simple  rectangle ;  and 
again  amongst  the  rectangles,  it  rather  dwells  on  that  one 
whose  unequal  sides  stand  in  a  yery  simjde  propcnrtion  to  each 
other;  for  instance,  as  1  to  2,  2  to  3,  or  the  like,  than  on  saeh 
a  proportion  as  1  to  7,  1  to  11,  or  perhaps  expressed  by  a  still 
greater  number. 

J.  Tliis  agreement  is  not  to  be  denied. 

A.  If  we  now  consider  the  combinations  of  three  tones,  we 
again  find  the  same  laws.  The  most  beautiful  of  all  hanno- 
mes,  in  itself,  is  the  chord  of  the  major  third.  This  consists 
of  the  key-note,  the  major  third,  and  the  fifth,  whose  propcnr- 
tion  to  one  another  may  be  expressed  by  4,  5,  6,  which  is  the 
simplest  and  clearest  progression  Ibat  the  other  conditions  of 
the  musical  scale  will  permit.  In  the  dicvd  of  the  minor 
third,  which  consists  of  the  key-note,  the  minor  third,  and 
the  fifth,  the  proportion  can  only  be  expressed  by  10,  12,  15, 
—Hi  progresnon  which  is  not  so  simple,  and  therefore  less 
easy  to  comprehend  than  the  former,  and,  as  it  is  well  known, 
expresses  the  less  powerful  and  lively  feelii^s.  T^e  same 
may  be  applied  to  all  harmonies,  'namely,  that  they  are  the 
more  pleasing  to  the  ear  in  the  degree  that  their  pn^rti<« 
•an  be  expressed  by  smaller  numbers. 

J.  Ail  this  I  also  admit  as  established. 
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A.  Do  you  not  think  it  probable  that  principles  on  this 
calculation  might  be  applied  to  hx  more  compound  propor- 
tions? 

J.  There  can  be  little  doubt  of  that. 

A.  I  really  believe  in  this  possibility,  although  no  mathe- 
matics have  yet  succeeded,  and  certainly  never  will  succeed, 
in  exhausting  the  theory  of  music.  Nor  i^  it  to  be  doubted 
that  we  still  want  many  data  which  would  be  required  for  a 
mathematical  theory  of  music.  But  even  were  we  able  to 
calculate  all  the  proportions  in  a  symphony,  we  still  do  not 
see  them  during  the  enjo3rment;  for  only  imagine  a  sym- 
phony by  Mozart !  would  the  life-time  of  several  mathema- 
ticians suffice  to  calculate  all  its  beauties  ? 

H.  Do  you  then  find  no  beauties  in  music  unless  they 
can  be  calculated  ?  Is  not  the  work  of  the  composer  essen- 
tially a  poetical  work;  and  you  will  not  surely  calculate 
this? 

A.  I  certainly  shall  not  calculate  it,  nor  do  I  believe  that 
any  one  can  do  so ;  but  yet  I  think  that  it  is  founded  on 
mathematics,  although  on  deeper  grounds  than  any  which 
have  yet  come  to  our  knowledge.  But  even  as  I  assume  that 
the  eternal  reason  which  surely  also  includes  an  infinity  of 
mathematical  knowledge,  revecds  itself  in  the  human  form^ 
so  do  I  also  see  a  revelation  of  it  in  the  work  of  the  com- 
poser. 

J.  But  then  the  artist  becomes  a  machine ! 

A.  By  no  means ;  for  when  I  said  that  I  regarded  nature 
as  the  revelation  of  an  infinite  living  and  acting  reason,  you 
cannot  well  doubt  that  I  consider  spiritual  nature  itself  as  a 
part  of  it;  and  that  I  view  what,  accordii^  to  another  mode 
of  representation,  we  correctly  call  natural  gifts,  as  a  spark  of 
the  Divinity*  Or  do  you  think  it  possible  for  the  most  lively 
power  of  imagination  to  devise  anything  greater  concerning 
the  genius  of  art,  than  what  may  be  derived  from  our  pre- 
vious conversation,  namely,  that  the  artist  by  a  happy  feeling 
at  once  discovers  and  creates  that  which  numbers  of  other 
men  have  not  been  able  to  fathom  with  their  powers  of 
imderstanding  during  many  years  of  study  ? 
P.  I  confess  that  I  reproached  you  unjustly. 
A.  I  may  therefore  venture  to  hope  that  you  will  also 
allow  me  to  be  in  the  right,  when  I  say  that  we  may  account 
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for  the  source  of  our  enjoyment  of  art,  without  at  the  same 
time  depreciating  that  which  is  divine  in  it. 

F.  That  I  willingly  allow.  For  what  can  be  a  higher  and 
worthier  pursuit  than  to  produce  works  of  art  which  harmo- 
nise  with  the  most  profound  reason,  without  having  calculated 
them  ourselves;  and  those  who  are  to  receive  the  impressions 
not  requiring  such-a  calculation  ? 

A.  Consequently  we  might  easily  refute  Julius,  who  is  of 
opinion  that  all  the  pleasure  we  find  in  music  depends  on 
imagination;  for  we  have  now  proved  that  this  pleasure  has 
a  good  and  solid  foundation. 

F.  So  it  appears  to  me.     What  do  you  say,  Julius  ? 

J.  I  can  make  no  objection  to  what  you  have  said;  but  I 
confess  that  such  far-fetched  reasonings  as  you  have  adduced 
produce  no  strong  conviction  within  me,  because  I  always 
feel  that  some  erroneous  inference  must  be  concealed  benes^ 
them. 

F.  And  whence  should  the  reasons  be  drawn,  unless  fix)ni 
the  nature  of  things  which  do  not  exactly  lie  open  to  every 
man*8  eye  ? 

J.  I  willingly  confess  that  I  do  not  think  any  other  proof 
possible,  but  on  that  account  also  the  matter  will  always 
continue  to  be  very  doubtful. 

A.  Shall  I  tell  you  the  cause  of  your  continued  doubt? 

J.  Can  yon  do  so  ? 

A.  Certainly,  if  you  will  promise  not  to  be  angry. 

J.  I  promise. 

A.  As  you  yourself  confess  that  you  have  no  objection  to 
make  to  my  conclusions,  so  your  douht^  or  rather  your  uncer- 
tainty— ^for  we  should  not  always  honour  this  feeling  by  giving 
it  that  name — can  only  arise  from  this:  that  you  have  not 
apprehended  the  reasons  in  all  their  parts  with  due  clearness 
and  power.  Go  and  study  the  natural  philosophy  of  tones, 
behold  and  investigate  every  important  experiment,  pursue 
the  calculations  of  mathematicians,  and  prove  them  your- 
self. When  you  have  thus  acquired  a  clear  and  comprehen- 
sive knowledge  of  the  subject,  then  return,  and  tell  me  if  you 
are  still  in  uncertainty,  or  if  you  have  not  either  determined 
objections  or  a  determined  certainty  about  it. 

J.  I  hope  that  I  shall  then  have  a  determined  doubt,  but  I 
have  not  time  to  gain  this  knowledge  by  so  long  a  path. 
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A.  Then  you  will  always  remain  in  uncertainty. 
J.  I  must  be  contented  to  remain  so. 
A.  Then  let  it  be. 

F.  There  is  consequently  but  one  still  remaining  with 
whom  you  have  anything  to  decide,  for  Julius  has  now 
excluded  himself  from  the  dispute.  Herman  could  easily  be 
brought  to  agree  with  you,  as  he  had  ahready  previously 
sought  the  agreement  of  reason  in  art,  but  he  sought  it  in  the 
wrong  place.  I,  who  held  it  to  be  unworthy  to  seek  the 
source  of  the  enjoyment  of  art,  have  become  satisfied  by  your 
having  shown  me  its  source  and  nature  in  a  manner  worthy 
of  the  subject ;  now  there  is  only  Waldemar  remaining,  widi 
whom  by  your  own  words  you  agree  on  some  essential 
points. 

A.  I  undoubtedly  agree  with  him  in  this,  that  the  plea- 
sure we  feel  in  music  is  produced  by  natural  laws. 
F.  That  is  quite  certain. 
A.  And  is  a  result  of  our  organization. 
F.  But  this  organization  has  a  higher  principle. 
W.  That  Alfred  must  allow  all  organs  to  possess. 
A.  Let  us,  in  order  to  be  brief,  connect  our  research  with 
one  of  the  common  results  of  human  understanding,  namely, 
that  all  organizations  do  not  possess  equal  organic  dignity. 
W.  Might  not  this  be  a  prejudice  ? 

A.  Consider  the  thing  yourself.  Who  does  not  look  with 
less  pleasure  on  a  fungus  than  on  a  piece  of  grass,  and  with 
still  less  gratification  on  this  than  on  a  rose  ?  It  is  as  if  we 
de8i)ised  Sie  less  perfectly  organized  creation  in  comparison 
with  those  possessing  a  higher  organization. 

W.  I  will  not  deny  that  we  have  a  sort  of  higher  respect 
for  a  natural  object,  in  proportion  as  its  organization  is  more 
ingenious  and,  as  we  may  say,  more  profound.  This  we 
observe  still  more  in  the  animal  kingdom,  where  an  oyster, 
a  mussel,  and  such  things  are  regarded  with  a  sort  of  con- 
tempt, while  a  bird  with  its  more  ingenious  organization,  and 
still  more  one  of  the  higher  animals,  as  you  say,  really 
inspires  an  imprejudiced  person  with  a  sort  of  respect  for  its 
organic  dignity.  I  will  therefore  grant  without  any  scruple 
that  an  organization  holds  a  higher  rank  the  deeper  and 
stronger  the  stamp  of  reason  is  impressed  upon  it. 
A  And  the  stronger  this  is  impressed,  so  much  the  more 
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does  it  appear  that  occult  reason  is  awakened  to  some  degree 
of  consciousness  in  the  creature. 

W.  Such  seems  to  be  the  case. 

A.  And  now  with  regard  to  mankind ;  reason  there  breaks 
forth  into  consciousness  of  itself.  Man  himself  produces 
reason,  if  I  may  venture  to  use  this  expression. 

W.  We  learn  all  this  by  experience. 

A.  May  we  not  then  venture  to  admit  that  ^e  same  difirr- 
ence  whidi  we  have  here  found  between  organic  beings,  abo 
exists  between  the  organs  of  sense  in  every  individual  being? 

W.  It  is  at  least  very  probably  the  ease. 

A.  It  is  more  than  this.  Do  you  not  find  that  the  con- 
struction of  the  organ  of  hearing  is  fiEtr  more  ingenious  than 
that  of  taste,  and  that  the  visiial  organ  is  again  far  moK 
delicate  and  intricate  than  this. 

W.  Much  might  be  said  against  this;  but  it  if  indeed 
quite  evident  to  an  unbiassed  spectator. 

A.  Besides,  you  know  tiiat  the  power  of  pereeption  by  the 
eye  extends  much  beyond  that  of  the  ear,  and  this  again 
much  beyond  the  sense  of  smell ;  finally,  the  perceptions  of 
the  tongue  demand  direct  contact. 

W.  AU  this  is  well  known,  and  is  beyond  doubt. 

A.  Further,  the  inward  perceptions  which  spring  from  the 
impressions  on  the  organs  of  smell  and  taste  are  not  so  clear 
as  those  we  receive  from  the  impressions  on  the  ear  and  on 
the  eye.  And,  above  all,  it  is  worthy  of  observatiott,  that 
those  lower  perceptions  of  sense  cannot  be  so  reproduced  by 
the  inward  sense  as  the  higher  perceptions.  We  may  be 
pleased  with  tones  that  we  do  not  hear  with  the  outward  ear, 
as  we  perceive  by  the  musician,  who,  merely  by  leading  the 
notes,  has  a  previous  feeling  of  the  pleasure  which  the 
execution  of  the  music  will  bestow.  We  can  enjoy  pictures 
which  are  not  beheld  by  the  external  eye.  Yes,  what  is  moK 
remarkable  than  this,  the  artist  in  his  imagination  can  pro- 
duce new  combinations  of  tones  and  colour ;  that  is  to  say, 
new  creations  of  pleasure  for  these  higher  organs  of  sense 
which  act  with  power  on  the  imaginative  &cidty,  and  he 
thus  again  obtains  subjects  from  this. 

W.  All  this  I  willingly  admit;  for  it  has  never  been  my 
serious  intention  to  deny  that  music  and  pM^^ipg  afibrd  the 
noblest  enjoyments  to  the  senses. 
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A.  But  I  would  likewise  have  you  consider  that  the  subjects 
for  these  perceptions  are  of  two  kinds ;  namely,  those  which 
external  nature  involuntarily  offers  us,  and  those  which  are 
produced  by  the  artist.  The  last  obtain  all  their  being  from 
our  inner  nature,  which  we  perceive  both  in  that  on  which  we 
are  agreed,  relative  to  the  enjoyment  of  art,  as  well  as  from 
this,  that  it  is  by  his  mental  power  that  the  artist  produces 
his  work ;  so  that  the  perception  of  the  senses,  through  which 
it  is  commimicated,  is  only,  so  to  speak,  the  body  of  the 
mental  creation. 

W.  I  yield  my  opinion,  and  demand  no  further  proofe. 

A.  Then  let  us  cast  a  retrospective  glance  on  the  whole  of 
our  investigation.  The  pleasure  that  the  Mujses  afford  us  is 
not  merely  imaginary,  but  a  real  enjoyment,  which  has  its 
firm  fonncUition  in  our  nature ;  not  only  in  the  construction  of 
OUT  outward  senses,  but  in  our  inward  being.  It  procures  us 
enjoyments  not  merely  by  the  strength  of  its  impressions,  by 
sstisfying  our  desires,  but  by  the  most  perfect  harmony  with 
car  rational  being.  Yet  the  holy  enjoyment  of  art  does  not 
spring  from  conscious  reflection,  but  from  an  unccmscious  and 
mystic  sanctuary.  In  every  single  tone  there  lies  an  inex- 
haustible source  of  activity  in  conformity  with  reason,  and  of 
harmonious  life ;  but  every  melting  harmony,  every  resolved 
dissonance,  is  again  a  higher  combination,  which  in  itself 
bears  the  same  stamp  of  reason,  and  in  which  all  its  parts  co- 
operate towards  an  inward  unity.  Does  it  not  appear  to  you 
that,  in  the  original  signification  of  the  word,  we  may  jusUy 
call  that  c(mdition  enthusiasm  in  which  the  artist  produces  a 
ereatiimy  replete  with  profound  reason,  which  no  finite  under- 
standing is  able  to  comprehend.  He  pours  it  into  your  ear, 
aad  yoor  enraptured  soni  feels  itself  exalted  above  earth,  and 
a  participator  in  unspeakable  bliss.  Let  every  one,  then, 
who  knows  how  to  honour  Nature  and  Reason,  also  reverence 
the  Arts. 


852 


THE  PHYSICAL  EFFECTS  OP  TONES. 


A  DIALOGUE. 
Alfbed.    Waldemas.    Hebman.    Felix.    Sophia. 


Hebman.  Come^  my  friends,  let  us  rest  after  our 
walk.  We  are  here  under  shelter ;  but  as  this  light  summer- 
house  is  open  towards  the  east,  it  offers  us  an  extensiTC 
prospect,  and  not  less  beautiful  thacn  any  we  have  lately  seen. 

Felix.  You  are  right.  It  crowns  the  day's  enjoyments. 
How  gloriously  the  peaceful  water  lies  benea^  us,  so  smooth 
and  blue,  imder  the  bright  cloudless  sky.  The  opposite 
coasts,  with  their  green  woods  and  meadows,  and  yellow  corn- 
fields, so  entirely  surround  it,  that  it  has  the  charms  of  a 
lake,  and  it  yet  retains  somewhat  of  the  grandeur  of  the 
ocean. 

Alpbed.  It  is  a  perfect  evening  prospect ;  it  could  not  be 
seen  from  this  spot  m  a  finer  light  at  any  other  period  of  the 
day.  Herman  has  indeed  found  one  of  the  most  charming 
coimtry  residences  I  have  ever  known. 

Waldemab.  And  how  many  traces  there  are  around  us  of 
his  activity  in  arranging  and  embellishing  it.  You  should  have 
beheld  this  place  when  he  first  took  possession  of  it.  Those 
who  see  it  now  can  scarcely  imagine  how  much  has  been 
cleared  away,  in  order  to  obtain  an  open  prospect,  and  how 
much  has  been  planted  to  adorn  the  grounds  immediatelj 
surrounding  it.  We  may  indeed  say  that  Herman,  and  Sophia, 
(who  has  been  an  active  participator  in  these  improvements,) 
have  deserved  their  happy  dwelling.  Even  the  growth  and 
flourishing  condition  of  the  plantations,  which  we  might 
apparently  ascribe  to  good  fortune,  is  in  many  respects  owing 
to  their  judicious  care.  Although  they  have  spent  twenty 
years  in  this  work,  the  time  seems  short  when  compared  with 
what  has  been  accomplished. 
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A.  You  remind  me  how  neglectM  I  have  been.  During 
all  these  years  I  have  never  once  visited  my  dear  friend. 
Yet  I  am  not  entirely  to  blame. 

H.  I  am  aware  of  that.  We  have  all  of  us  reason  to  be 
surprised  when  we  look  back  on  the  daily  intercourse  we 
enjoyed  during  the  latter  years  of  our  youth,  and  the  long 
separation  that  followed.  Do  you  know  that  it  is  exactly 
five-and-twenty  years  to-day  since  we  four  friends  have  met 
under  the  same  roof? 

W.  A  quarter  of  a  century !  It  is  indeed  a  long  time. 
But  so  much  the  greater  is  the  pleasure  that  we  meet  each 
other  again  in  health  and  happiness.  I  still  remember,  as  if 
it  were  but  yesterday,  the  evening  that  first  converted  the 
acquaintance  between  Alfred  and  the  rest  of  us  into  a  Mend- 
ship  from  which  we  all  derived  so  much  pleasure  during  the 
few  years  we  were  permitted  to  be  together. 

H.  I  am  not  far  behind  you  in  that.  I  well  remember  the 
evening  when  we  had  that  long  conversation  on  the  pleasure 
we  derive  from  tones,  or,  as  I  would  rather  call  it,  our  con- 
versation on  the  Beautiful,  for  it  was  by  no  means  confined  to 
what  pleases  the  ear  alone. 

F.  It  might  be  worth  our  while  to  reconsider  the  subject, 
and  try  how  far  our  views  have  been  matured  since  that 
time. 

H.  I  both  accede  to  your  proposal  and  am  ready  to 
support  it. 

W.  But  your  wife  was  not  present  on  that  occasion.  It 
will  not  interest  her  to  take  part  in  the  continuation  of  a 
conversation  with  which  she  is  imacquainted.  '^ 

S.  It  is  not  altogether  unknown  to  me,  for  although  I  was 
not  present  when  it  took  place,  Herman  has  told  me  its  chief 
contents.  It  vrill  be  a  pleasure  to  me  to  listen  to  a  new 
conversation  on  the  same  subject;  and  with  your  permission 
I  will  ask  questions  about  those  things  which  I  do  not' 
understand. 

H. .  I  know  that  you  have  already  some  questions  to  put 
concerning  what  I  told  you  of  that  very  conversation.  Let 
us  hear  them  now.  They  will  serve  as  a  beginning  to  our 
discourse.  But  I  see  by  your  looks  that  you  would  rather 
that  I  should  put  the  first  question  in  your  name.  Well 
then,  Sophia  said  the  other  day,  when  we  were  speakins  of 
your  expected  visit,  that  she  wished  to  ask  you  whether, 

2  a 
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according  to  your  view  of  the  matter,  you  could  account  foi 
music  creating  a  desire  to  dance,  and  goyeming  as  it  wen 
the  moTements  of  the  dance. 

S.  I  certainly  said  I  wished  to  ask  about  it;  but  I  ahnosi 
fear  now  that  it  is  an  unsuitable  question.  Will  sdenec 
condescend  to  answer  ? 

A.  It  would  be  a  bad  sign  if  science  were  above  doing  so, 
but  the  question  is  whether  it  is  capable  of  answering  it. 

H.  And  if  it  were  incapable  the  theory  would  be  over- 
ihrown. 

A.  I  cannot  agree  with  you  there.  Science  may  contain  a 
correct  general  view,  without  our  being  sufficiently  acquainted 
with  all  the  facts  to  which  it  is  to  be  applied ;  for  instance, 
in  the  present  case,  we  do  not  perhaps  ^ow  enough  of  tiioee 
laws  by  which  effects  are  produced  on  our  own  bodies. 

H.  For  this  reason,  then,  we  must  dispense  with  the 
answer? 

A.  Not  entirely.  Let  us  try  how  far  we  can  go.  It 
appears  to  me  to  be  the  surest  way  to  begin  with  the  action* 
of  tones,  or  rather  the  vibrations  of  tones  on  inanimate 
things.  It  is  well  known  that  one  musical  string  causes 
ano^er,  which  is  tuned  alike,  to  vibrate. 

S.  How  can  that  be  ? 

A.  The  string  which  is  first  set  in  motion  causes  the 
surrounding  air  to  vibrate,  which  vibrations  are  again  com- 
municated to  other  bodies. 

S.  But  it  seems  to  me  still  that  there  remains  something 
inexplicable.  If  a  vibrating  string  were  to  set  every  other 
string  which  is  near  it  in  motion,  I  then  could  easily  believe! 
that  the  shock  which  the  air  received  from  the  one  string! 
would  be  conununicated  to  the  other;  but  as  it  is  only  the 
strings  that  are  tuned  alike  that  mutually  tremble,  it  seems 
to  me  there  must  be  a  sympathetic  feeling  between  them. 

A.  You  are  perfectly  right  in  supposing  there  exists  a 
sympathy  between  strings  which  sound  together;  but  this 
sympathy  has,  like  every  real  sympathy,  its  natural  cause, 
and  in  the  present  instance  this  is  known. 

S.  Can  you  make  it  comprehensible  to  me  ? 

A.  It  will  not  be  difficult  if  you  do  not  find  the  considera- 
tions that  lead  to  it  too  dry. 

S.  If  I  do,  then  I  do  not  deserve  to  have  my  desire  of 
knowledge  gratified. 
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A.  Well  then,  we  will  first  consider  what  happens  to  a 
string  after  it  has  been  bent  out  of  its  usual  position.  Let 
the  straight  line  AB  represent  such  a  string. 
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and  let  the  dotted  line  ACB  r^resent  the  same  after  it  has 
been  bent.  It  is  eyident  that  the  string  by  being  bent  has 
become  rather  longer,  and  has  thereby  receiyed  a  new 
tension.  It  will  therefore  return  ta  its  former  position. 
But  when  it  has  arrived  there,  all  its  parts  have  received  an 
impulse  which  sends  it  still  further,  and  it  takes  up  the 
position  which  is  indicated  by  the  dotted  line  ADB.  But  it 
has  now  received  a  new  tension  by  means  of  which  it  will 
again  retreat,  and  so  it  must  incessantly  continue  to  do,  if  it  did 
not  gradually  yield  some  of  its  motion  to  the  air,  and  lose  scHne 
of  it  by  the  resistance  it  oSeis  to  the  force  which  bends  it. 

S.  This  seems  easy  to  imderstand.  But  does  not  a  string 
vibrate  nK>re  quickly  the  stronger  it  is  bent  ? 

A.  Not  if  Ihe  curve  is  but  slight,  as  is  the  case  in  musio; 
for  although  it  is  true  that  the  string  is  more  extended  the 
stronger  it  is  bent,  yet  the  space  which  every  part  has  to 
traverse  is  also  mudi  greater.  As  long  as  the  curves  are 
small,  one  of  these  causes  endeavours  to  shorten  the  time  of 
vibration  as  much  as  the  other  to  lengthen  it. 

S.  Now  I  see  the  reason  why  a  string  yields  the  same 
tones  whether  it  is  struck  with  greater  or  less  force. 

A.  In  order  that  we  may  rightly  view  the  effects  exercised 
by  a  string  that  is  struck,  upon  a  string  that  is  tuned  alike,  and. 
at  rest,  it  wiU  be  best  to  choose  a  particular  case  upon  which 
we  may  fix  our  thoughts.  Let  us  then  im'agine  that  the  string 
which  is  struck  retreats  from  us  during  the  first  vibration, 
and  that  the  string  at  rest  lies  beyond  it ;  in  that  case  the 
air  set  in  motion  by  the  string  that  was  struck  wiU  give  a 
shock  to  the  string  at  rest,  by  which  it  will*  be  slightly 
carved,  and  cause  a  vibration  through  a  very  small  space,  but 
in  exactly  the  same  length  of  time  as  the  string  which  has 
been  struck  requires  for  its  greater  vibration.  You  can  now 
easily  pursue  he  matter  still  farther. 

2  ▲  2 
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Directly  after  the  first  string  has  made  its  greatest  deviation 
in  the  direction  away  from  ns,  the  other  does  the  same;  and 
directly  after  the  first  has  returned  towards  ns,  the  other  will 
also  make  a  corresponding  vibration,  not  only  on  account  of 
the  vibration  of  the  air,  but  also  in  consequence  of  its  own 
curvature.  The  first  will  now  again  retreat,  the  other  will 
directly  afterwards  do  the  same,  and  this  partly  by  its  own 
vibrating  power  and  partly  by  the  influence  exercised  upon  it 
Hence  it  follows  that  it  now  traverses  a  greater  space  of 
vibration  than  the  first  time,  and  again  retreats  with  the  same 
force,  lliis  is  repeated  successively,  so  that  the  string  which 
was  before  at  rest  now  makes  such  great  vibrations  iMt  the 
ear  is  sensible  of  the  tremblings  it  communicates  to  the  air. 

S.  I  imderstand.  The  accompanying  sounding  string  re- 
ceives a  fresh  impulse  exactly  each  time  that  it  would 
naturally  return  in  accordance  with  its  own  tension,  conse- 
quently at  the  nioment  most  favourable  to  increase  its  own 
movement.  But  if  it  had  received  a  stronger  or  weaker 
tension  than  the  other  string,  it  would  not  have  kept  time 
with  it,  but  have  often  nm  contrary  to  the  shock,  and  thus 
have  lost  instead  of  gaining  in  osciUation. 

A.  Perfectly  right;  and  the  same  is  applicable  to  other 
things  that  produce  tones.  If  we  hold  a  tuning-fork  when  it 
is  struck,  opposite  the  mouth  of  a  straight  pipe,  it  vdll  by  its 
influence  either  produce  the  same  tones  as  if  the  pipe  were 
blown  into,  or  none  at  all.  In  order  to  try  this  we  can 
80  contrive  that  the  pipe  will  admit  of  being  shortened  or 
lengthened,  and  thus  we  can  every  time  give  it  the  length  we 
desure: 

S.  But  cannot  a  string  be  made  to  sound  by  means  of 
another,  which  is  not  tuned  alike,  if  it  only  be  in  a  certain 
degree  in  harmony  with  it. 

A.  Certainly;  and  this  again  applies  to  sonorous  bodies  in 
general,  on  this  ground,  that  the  same  body  can.  either 
oscillate  as  a  whole  or  be  caused  to  oscillate  in  such  a 
manner,  that  it  is  thereby  divided  into  two,  three,  or  more 
oscillating  parts.  If,  for  instance,  a  sounding  tuning>fork  be 
held  before  a  pipe,  whose  column  of  air,  if  we  blew  the  lowest 
tone  upon  it,  would  oscillate  just  three  times  as  slowly  as  the 
tuning-fork,  this  column  of  air  would  then  divide  itself  into  three 
equa%  great  divisions,  each  of  which  would  vibrate  three 
times  as  quickly  as  the  whole,  and  consequently  just  as  quick 
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as  the  tuning-fork  which  has  been  employed.  An  effect  some- 
what similar  to  this  also  takes  place  with  strings.  A  string 
camiot  only  divide  itself  into  certain  equally  great  oscillating 
parts,  but  it  can  also  at  the  same  time  vibrate  as  a  whole.  I 
hope  that  these  indications  will  satisfy  you,  as  a  more  cir- 
cumstantial explanation  would  lead  us  away  from  our  subject. 

S.  I  think  I. can, now  perfectly  comprehend  the  matter; 
but  permit  me  still  to  follow  up  my  idea  of  the  sympathy  of 
strings.  It  is  not  sufficient  for  me,  that  strings  and  other 
bodies  which  have  the  power  to  produce  tones,  are  set  into  a 
sounding  motion  by  tone-givers  which  are  tuned  alike,  or 
at  least  in  harmony.  It  appears  to  me  also,  that  those  bodies, 
whicb  are  set  in  tone«giving  oscillations  by  other  bodies,  must 
again  support  them  in  their  oscillations,  but  that,  on  the  other 
hand,  those  which  are  only  set  in  irregular  oscillations  thereby, 
must  influence  them  in  a  disturbing  manner. 

A.  Certainly ;  so  far  as  a  Reactionary  influence  is  percep- 
tible, but  this  eflfect  is  generally  too  feeble  to  be  perceived. 

S.  It  is  the  same  wiSi  tl^se  as  with  human  sympathies : 
souls  which  harmonize  together,  reciprocally  support  each 
others'  thoughts  and  feelings;  minds  with  opposite  dispositions 
influence  each  other  in  a  hindering  and  distiirbing  manner. 

H.  But  is  this  similarity  more  than  merely  accidental?. 
What  an  immense  distance  there  lies  between  the  living  and^ 
varied  nature  of  man  and  a  sounding  string ! 

A.  What  an  immense  distance  between  a  stone  flistened  to- 
a  cord,  which  a  boy  swings  roimd,  and  those  celestial  bodies- 
that  move  in  a  revolving  circidation  to  all  eternity !  and  yet 
science  shows  that  there  is  a  close  alliance  between  these  two 
movements.  You  know  that  we  are  not  now  treating  of 
mere  suppositions,  but  of  a  certain  knowledge. 

H.  Far  be  it  from  me  to  deny  this ;  but  it  can  only  serve 
as  a  comparison,  which  cautions  us  against  too  hasty  a  con- 
demnation. 

A.  So  far  I  must  allow  you  to  be  perfectly  right,  nor  did 
I  aim  at  more ;  but  the  essential  similarity  is  apparent,  viz., 
that  although  the  powers  by  which  human  beings  influence 
each  other,  are  extremely  different  from  that  of  the  strings, 
yet  they  rxmst  aid  each  other's  inward  activity  by  agreement, 
and  encroach  in  a  disturbing  manner  by  disagreement. 

H.  Yet  the  activity  of  man  is  often  strengthened  by 
resistance ! 
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A.  Undeniably ;  but  this  would  only  serve  as  an  objection 
if  we  asserted  that  the  law  of  harmony  was  the  only  one 
for  our  inward  activity.  Every  law  may  be  coiMieakd  from 
immediate  observation  by  the  action  not  appearing  l^  itsdf 
alone,  but  mingled  with  many  others  which  obey  diB^rent 
laws.  In  this  I  think  consists  the  reason  why  the  discovery 
of  nature's  most  simple  laws  always  has,  and  still  omitiniies 
to  proceed  so  slowly. 

S.  But  are  all  sympathies  of  the  nature  you  have  here 
pointed  out  ? 

A.  As  it  is  understood  that  we  are  here  only  speaking  of 
the  real  sympathies,  and  not  about  the  fiir  more  numerous 
ones  which  only  exist  in  the  imagination  of  men,  I  may 
venture  to  answer  your  question  in  the  affirmative ;  which  I 
therefore  understand  as  follows, — that  in  those  cases  where 
well-considered  e^meriences  show  that  a  c(mnecti(m  subsets 
between  effects  which  appear  to  us  without  any  reciprocal 
combination,  this  must  only  be  ascribed  to  our  ignorance,  and 
the  connection  nmst  depend  on  hitherto  undiscovered  natural 
laws.  I  am  well  aware  that  I  have  spoken  here  of  what  is 
self-evident,  but  when  we  speak  of  things  which  are  g»ie- 
rally  difficult  of  comprehension,  this  is  not  the  vrorst  that 
can  happen. 

H.  I  fear  that  by  penetrating  deeply  into  the  examination 
of  sympathies,  we  shall  deviate  too  widely  from  our  subject. 

A.  Certainly ;  for  we  have  still  an  extensive  field  befiwe 
us ;  but  the  little  we  have  here  said  about  it,  cannot  be  with- 
out some  sympathy  with  what  we  have  undertaken  to  discuss. 

S.  I  am  glad  to  find  that  we  shall  not  pursue  this  matter 
further,  for  I  now  long  to  put  another  question :  Are  not  the 
nerves  caused  to  vibrate  in  the  same  manner  as  the  strings? 

A.  If  you  mean  by  your  question,  that  they  have  a  dis- 
tant similarity  with  one  another,  I  answer  yes;  otherwise,  I 
must  say  no.  The  nerves  are  not  extended  strings,  or  tone- 
giving  bodies.  How  those  impressions  are  constituted,  which 
fiiey  receive  from  the  air  that  has  been  set  in  motion  by  tiie 
vibrations  of  tones,  is  unknown  to  us ;  but  so  much  we  Imow, 
that  the  nerves  of  the  ear  do  receive  impressions  from  it. 
What  we  know  most  accurately  concerning  these  vibrations, 
is  that  they  produce  a  series  of  pressures,  and  cessation  of 
pressures.  That  the  cessation  of  pressure  is  accompanied  by 
a  self-activity,  and  that  it  consequently  is  something  more 
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tlian  a  mere  cessation,  we  have  the  strongest  grounds  to 
admit ;  for  if  the  pressure  produce  ever  so  slight  an  effect 
GD.  the  n^ves,  a  change  immediately  takes  place  in  them, 
which  cannot  be  an  enduring  state,  but  upon  which  an  en- 
deaTour  must  follow,  on  the  part  of  the  nerves,  to  return  to 
their  usual  condition. 

S.  But  such  a  result  proceeding  from  the  disturbance  and 
restoration  of  its  natural  condition  would  however  be  a  sort 
of  state  of  vibration. 

A.  It  was  precisely  on  this  account  that  I  formerly  said 
that,  in  a  certain  signification  of  the  word,  I  must  allow  you 
both  to  be  in  the  right.  I  may  now  add,  that  the  com- 
jocs^on  which  is  produced  by  every  pressure  is  accompanied 
by  a  development  of  heat,  and  the  return  to  its  former  con- 
ditiofL  is  acoompamed  by  an  equal  degree-  of  cold.  It  is  true 
this  is  only  proved  by  experiments  on  inanimate  bodies ;  but 
ihe  nature  of  the  case  scarcely  admits  of  any  doubt  that  the 
same,  or  at  least  an  endeavour  after  the  same,  controlled  by 
other  effects,  must  also  take  place  in  the  living  body ;  for  it  is 
certain  indeed  that  a  peculiar  co-operation  of  laws  predomi- 
nates here :  yet  these  laws  cannot  destroy  the  universal  laws 
of  Nature,  although  they  may  more  or  less  escape  from  our 
observadon. 

S.  Our  ears,  however,  are  not  sensible  of  such  alterations 
of  heat  and  cold,  while  we  receive  the  impression  of  tones. 

A.  Just  as  Httle  as  we  are  sensible  of  each  separate 
pressure  which  the  trembling  string  commimicates  to  the  air, 
and  this  again  to  our  ears.  These  changes  succeed  each 
other  so  rapidly,  that  we  are  not  sensible  of  each  separate 
pressure,  but  only  of  a  wholeness  of  impression,  if  I  may 
say  80. 

S.  What  a  variety  of  secret  impressions  remain  imknown 
to  us,  although  they  take  place  in  our  own  bodies. 

A.  And  yet  I  must  name  several  more  to  you.  The  nerves 
haTe  an  extraordinary  faculty  of  receiving  electrical  effects, 
and  they  permit  these  effects  to  pass  through  them  with  an 
ahnost  inconceivable  rapidity*  Now  as  alternations  of  cold 
and  heat  are  also  accompanied  by  opposite  electrical  alterna- 
tions, in  which,  although  on  an  indescribably  small  scale,  the 
same  occurs  which  is  so  perceptible  in  the  electric  shock, 
we  thus  have  a  range  of  oscillations  here  exhibited,  if  possible. 
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still  more  mysterious  than  the  previous  ones.  And  I  must 
again  add,  that  every  electric  change  is  accompanied  by  a 
magnetic  one ;  consequently  this  kind  of  change  cannot  be 
considered  as  excluded  from  the  perception  of  hearing.  I 
must  now  call  your  attention  to  something  in  connection  with 
this,  that  appears  to  me  worthy  of  notice.  light  is  produced 
by  oscillations  just  as  much  as  sound,  only  that  the  former  is 
produced  in  cether,  the  latter  in  air.  The  effect  which  pene- 
trates us  while  we  are  sensible  of  sound,  is  very  closely  related 
to  light ;  it  can  be  regarded,  if  I  may  so  express  myself,  as 
another  step  of  development  in  the  natural  effects  by  which 
light  is  produced.  Much  concerning  these  things  lies  within 
the  limits  of  our  knowledge ;  and  of  how  many  are  we  not 
ignorant? 

S.  You  increase  my  astonishment  at  the  variety,  one  might 
say  the  infinity,  that  Hes  in  what  we  consider  only  as  one  per- 
ception. But  with  this  you  also  increase  my  desire  to  learn 
still  more. 

A.  As  it  can  now  no  longer  cause  any  misunderstandings 
we  will  call  the  changes  produced  in  us  by  tones,  vibrations  of 
the  nerves.  These  certainly  have  their  origin  in  the  nerres 
of  hearing,  but  thence  distribute  themselves  to  the  brain, 
and  from  the  brain  to  all  the  nerves  that  are  subject  to  its 
rule. 

S.  I  suppose  it  must  be  so.  But  will  not  the  irr^ular 
effects  produce  vibrations  of  the  nerves  ? 

A.  Undoubtedly ;  and  it  belongs  besides  to  the  nature  of 
the  activity  of  life  that  the  body  is  incessantly  thrown  into  a 
trembling  motion  by  the  most  various  vibrations  and  cir- 
culations. I  name  both  together,  for  a  circulation  may  be 
regarded  as  a  vibration,  which  returns  on  a  different  path 
from  what  it  set  out;  and  the  vibration  may  be  regarded  in- 
versely as  a  gyration  in  a  circle,  which  has  been  so  elongated 
that  its  shorter  diameter  becomes  inappreciable. 

S.  But  why  do  such  vibrations  so  necessarily  belong  to 
life? 

A.  You  must  first  agree  with  me,  that  a  complete  state  of 
repose  is  death. 

S.  Certainly!    Without  action  there  can  be  no  life. 

A.  And  if  the  action  of  a  body  is  not  content  to  constitute 
a  portion  of  the  universal  life  of  nature,  it  must  contain  a 


THE   PHYSICAL  EFFECTS  OP   TONES.  361 

whole  vai'iety  of  movements,  which  could  only  be  fulfilled 
within  the  body. 

S.  Ah,  now  I  understand;  these  movements  must  con- 
stantly pass  to  and  fro,  if  they  are  to  remain  within  the 
body. 

A.  Just  so.  The  circulation  of  the  blood,  the  beatings  of 
the  pulse,  and  respiration,  are  well  known  examples  of  this. 
Again,  in  connection  with  respiration  and  the  circulation  of 
the  blood,  there  exists  a  series  of  changes  in  the  component 
parts  of  this  liquid,  whereby  in  its  course  it  partly  receives, 
and  partly  deposits  certain  portions,  and  undoubtedly  with 
changing,  force,  indeed  also  with  a  changing  quality  in  the 
effect,  since  it  is  produced  by  changing  pressure.  In  this, 
manner  the  whole  body  is  preserved  by  a  series  of  forward 
and  backward  operations.  The  nerves  and  muscles  partici* 
pate  in  this  preservation,  consequently  also  in  these  oscilla^ 
tions. 

S.  But  all  these  oscillations  are  very  slow  in  comparison 
with  the  vibrations  of  tones. 

A.  Certainly!  But  we  cannot  doubt  that  vibrations  also 
take  place  in  the  nerves,  very  different  from  those  which 
are  the  natural  result  of  what  has  been  here  stated.  In 
observing  the  inward  structure  of  the  nerves,  we  easily 
discover  a  dissimilitude  within  them,  in  consequence  of  which 
every  operation  that  passes  through  them  must  alternately 
find  in  certain  parts  a  greater,  and  in  others  a  smaller,  resist- 
ance; consequently,  every  continuation  of  effects  received 
must  happen  by  a  series  of  alternations. 

W.  Excuse  me.  You  here  seem  to  prove  too  much ;  for,, 
as  we  everywhere  meet  with  internal  inequalities  in  bodies, 
which  may  be  also  seen  under  the  microscope,  we  should 
in  the  same  manner  be  obliged  to  admit  similar  internal 
alternations  in  innumerable  operations,  indeed  almost  every- 
where in  nature. 

A.  I  by  no  means  deny  this;  but  we  have  been  led  to  it 
by  the  peculiar  nature  of  the  thing.  In  the  present  day,  we 
are  unanimous  in  the  admission  of  internal  vibrations  in 
light  and  heat,  which  indeed  act  incessantly  in  all  bodies,  nor 
can  we  deny  their  existence  in  the  method  by  which  electricity 
is  propagated,  whence  it  again  follows,  that  they  cannot  be 
absent  in  magnetism,  nay,  not  even  in  chemical  effects.  To 
go  further  into  this  matter  would  indeed  lead  us  too  far  from 
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our  aim ;  but  here  I  think  it  is  sufficient,  if  we  are  convinced 
that  the  admission  of  an  unspeakable  variety  of  internal 
vibrations  does  not  in  any  way  stand  at  variance  with  those 
views  which  the  discoveries  of  our  age  have  led  us  to  acknow- 
ledge. But  I  almost  fear  that  I  have  made  this  matter  too 
diffiise,  and  therefore  wearisome  to  ou»  firiend  Sophia.         * 

S.  You  mean  to  say,  that  you  fear  I  have  not  understood 
you.  To  this  I  must  answer,  that  although  several  of  the 
examples  you  mentioned  contained  something  of  which  I 
was  ignorant,  yet  I  think  I  have  comprehended  enough  of 
the  whole  connectedly,  to  enable  me  perfectly  to  follow  up 
the  subject.  But  in  order  to  show  you  that  I  will  not  allow 
myself  to  be  frightened  by  it,  I  will  beg  you  to  explain  the 
difficulty  which  I  first  encountered  in  this  matter.  It 
appears  to  me,  that  such  an  immense  number  of  vibrations 
must  completely  disturb,  and  even  destroy  one  another. 

A.  I  will  explain  the  matter  by  some  examples.  If  you 
throw  several  stones  simultaneously  into  still  water,  you  will 
see  the  circles  which  are  thus  produced,  cross  and  recross 
one  another  in  the  most  difierent  ways,  even  momentarily  in 
some  places  mingle  together,  but  directly  afterwards  separate 
again  into  their  previous  form.  At  the  various  points  where 
for  several  moments,  the  hills  and  valleys  of  waves  meet 
together,  neither  elevation  nor  depression  is  seen:  we  might 
imagine,  that  the  motion  of  the  waves  is  here  entirely 
effiiced ;  but  as  aoon  as  the  movements  necessary  for  tbeir 
course  through  each  other  have  elapsed,  the  mountains  and 
valleys  of  waves  again  appear,  each  in  its  own  position.  All 
this  shows  us,  that  the  pressure  which  produces  the  motion 
of  the  waves,  may  cross  each  other  in  the  most  different 
directions,  without  any  sort  of  confusion  being  thereby  pro- 
duced. The  distribution  of  sound  itself,  onlsrs  the  most 
remarkable  examples  of  the  same  crossing  of  the  waves. 
What  are  elevations  and  depressions  in  the  motion  of  the 
waves  on  the  water,  are  condensation  and  yarefaction  in  the 
oscillations  of  the  air.  Now  when  you  hear  a  number  dT 
simultaneous  voices  or  soimds  through  a  narrow  opening  in 
a  wall  or  door,  the  oscillations  of  air  necessary  for  the  exten- 
sion of  light,  must  first  have  crossed  one  another  in  various 
ways  in  the  narrow  opening. 

S.  I  perceive  that  the  meeting  of  numerous  oscillations, 
which  you  assumed  in  the  nervous  system,  is  not  an  excep* 
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tion  from  the  usual  mode  of  operation  in  nature,  but  bebngs 
to  her  universal  laws.  I  am  therefore  now  much  more 
anxious  to  hear  how  you  can  explain,  that  some  of  the 
Tibrations  which  a£Eect  our  nerves  produce  pleasant  sensa- 
tions, others*  on  the  contrary,  unpleasant  ones. 

r  A.  Permit  me  to  b^;in  with  a  figurative  representation. 
L^  us  imagine  a  quiet  lake,  whose  smooth  sur&ce  is  ruffled 
by  no  wind,  and  where  everything  is  stilL  K  we  now 
bestow  upon  it,  for  one  moment^  life,  feeling,  and  thought, 
with  the  previous  conviction  that  this  repose  does  not  succeed 
any  violent  commotion,  would  it  not  in  this  situation  far  less 
perceive  and  enjoy  life,  than  if  there  had  been  some  previous 
motion  in  it?  Would  it  not,  on  the  other  hand,  feel  its  life 
more  complete  and  more  powerful,  if  it  were  set  in  motion  by 
gentle  breezes,  which  disturbed  the  equilibrium  of  its  parts 
so  slightly  that,  after  a  short  interval,  it  could  itself  resume 
this  equiUbrium,  as  often  as  it  was  disturbed  ?  But  would  it 
not,  on  the  contrary,  feel  itself  overwhelmed  and  disturbed,  if 
struggling  winds  incessantly  altered  the  poisition  of  its  parts, 
without  allowing  it  time  to  pursue  its  internal  efforts  to  obtain 
an  equilibrium. 

S.  I  imderstand  you.  We  lent  somewhat  of  our  own 
being  to  an  object  totally  different  from  us,  in  order  to  see  the 
reflection  of  it  within.  The  lake  represents  our  inner  nature, 
which  feels  its  own  condition,  and  prefers  a  determined,  re- 
gulated series  of  movements,  or  a  perfeot  stillness,  to  an 
irregular  variety  of  motion.  The  waves  of  tone  produce  the 
proper  regulated  agitation  in  the  too  quiet  lake. 

A.  We  naturally  do  not  imderstand  this  figurative  way  of 
speaking  so  literally  as  to  suppose  a  perfect  inactivity  and 
stagnation  in  our  own  inward  life. 

S.  That  is  self-evident ;  but  should  the  inward  activity  be 
too  feeble,  and,  if  I  may  so  express  myself,  should  it  be 
beneath  the  right  and  natural  proportion  in  life,  it  may 
easily  appear  to  us  to  be  a  stagnation.  I  now  perceive  that 
tones  may  draw  us  out  of  this  state ;  but,  on  the  other  hand, 
it  appears  to  me  that  if  the  inward  movements  are  already 
too  great,  that  tones  must  increase  the  disturbance. 

A.  We  certainly  cannot  expect  any  diminution  in  the 
inward  movements  to  be  the  fii*st  and  most  immediate  effect 
of  tones;  but  if  we  are  fiill  of  that  disquiet  and  confiisioa 
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iiirithm  that  results  from  a  variety  of  irregular  movements, 
should  not  music  exercise  a  regulating  effect  ? 

S.  So  it  appears  to  me. 

A.  But  what  music  do  you  think  has  the  greatest  power  to 
restore  quiet  and  order  to  the  troubled  inner  nature  ? 

S.  Choral  music,  no  doubt.  But  I  confess  that  I  cannot 
see  why ;  indeed,  I  now  feel  that  I  do  not  clearly  understand 
the  difference  between  this  and  other  kinds  of  music. 

A,  Perhaps  the  difference  will  appear  most  distinctly  if  we 
first  take  into  consideration  the  particular  kind  of  music 
which  of  all  others  is  the  most  dissimilar. 

S.  Which  is  that? 

A.  Do  you  know  any  music  that  consists  of  time  alone  } 

S.  I  do  not  know  exactly  how  to  answer  you. 

A.  When  a  drum  is  beaten  is  not  the  same  tone  produced 
at  every  stroke  ? 

S.  Certainly. 

A.  The  music  which  is  hereby  produced  cannot,  then, 
derive  its  effect  from  a  succession  of  tones,  but  merely  by  the 
manner  in  which  we  allow  quicker  and  dower  beats  to  suc- 
ceed each  other.  Now,  since  we  call  the  order  in  which  we 
allow  sounds  of  unequal  duration  and  strength  to  succeed  one 
another  rhythm  or  time,  we  must  consequently  give  the  name 
of  time-music  to  that  Idnd  of  music  which  is  produced  on  a 
drum. 

S.  I  now  perceive  wherein  choral  music  differs  frt)m  it. 
Time  in  that  does  not  play  an  important  part ;  I  mean  to  say 
that  its  character  does  not  depend  upon  it;  so  that  the 
beauty  and  effect  of  this  kind  of  music  proceeds  from  the 
manner  in  which  the  higher  and  deeper  tones  are  imited. 
Hence  it  is  essentially  tone-music.  Time-music  and  tone* 
music  are,  therefore,  the  two  kinds  of  music  which  are  most 
distant  from  each  other,  and  between  them  lie  all  those  in 
which  both  are  united. 

A.  Let  us  now  first  consider  the  effects  of  time-music. 
It  calls  forth  regular  movements.  How  much  it  focilitates 
the  regular  march  of  soldiers ;  no  other  music  is  necessary 
for  dancing  than  time-music,  although  a  mixed  music,  in 
which  the  necessary  time  for  the  dance  is  observed,  is  more 
agreeable.  On  the  other  hand  we  shall  not  find  omselyes 
easily  tempted  to  dance  to  the  sound  of  choral  music. 
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S.  All  this  is  true,  but  I  do  not  see  the  reason  of  this 
difference. 

A.  The  Yibrations  of  tones,  as  you  are  aware,  occur  so 
rapidly,  so  many  succeed  one  another  every  second,  that  none 
of  our  voluntary  movements  at  all  approach  them.  Whereas 
time-movements  occur  with  far  less  rapidity,  so  that  our 
voluntary  movements  can  generally  follow  them.  If  we  now 
consider  that  it  is  the  activity  of  the  nerves  which  sets  the 
muscles  in  motion,  we  easily  perceive  that  that  series  of  strong 
alternations  which  the  succession  of  time  in  the  tones  pro- 
duces on  the  nerves  may  influence  our  walking  and  other 
voluntary  movements. 

S.  Nothing  seems  more  probable ;  but  I  should  like  to  have 
this  explained  by  examples,  in  which  the  mode  of  action  might 
be  rendered  visible. 

A.  We  will  begin  with  the  manner  in  which  man  walks. 
Nature  herself  has  regulated  it  sufficiently  for  common  use ; 
one  step  is  similar  to  another,  and  each  is  of  equal  duration, 
so  long  ad  we  do  not  determine  or  allow  ourselves  to  be  deter- 
mined on  a  change.  An  equal  degree  of  progress,  with 
unvaried  thought,  and  unchanged  exterior  influences,  would 
be  the  strictest  regularity  we  could  conceive.  But  this 
uniformity  is  too  much  for  us,  and  is  fatiguing,  especially  if 
our  attention  is  only  turned  to  the  process  of  wsdking ;  so  ikBt 
thought  is  fixed  on  the  process  of  walking  as  the  nearest 
object  in  view.  If  we  now  hear  a  regulated  series  of  sounds 
where  those  of  equal  duration  return  after  determined  but 
short  intervals,  the  nerves  are  placed  in  accordant  vibrations, 
which  appear  to  pass  thence  to  the  muscles  of  motion.  The 
pace  becomes  more  animated.  I  must  repeat  that  I  here  only 
Gpeak  of  those  cases  where  the  process  of  walking  is  the  chief 
object  of  attention.  This  is  particularly  the  case  where 
many  persons  walk  together.  We  may  also  add  that  the 
long-continued  repetition  of  various  irregular  sounds,  which 
in  this  case  are  p4lduced,  must  cause  the  most  unpleasant 
confusion.  When,  on  the  other  hand,  the  process  of  walking  is 
not  the  chief  object,  and  stiU  less  in  accordance  with  the  walk 
of  others,  we  resign  ourselves  to  the  greatest  variety  of  im- 
pressions^ which,  in  their  rapidity,  produce  all  sorts  of  changes. 
We  have  no  strong  motive  to  regulate  them  more  exactly ; 
but  if  in  the  meanwhile  we  hear  a  series  of  sounds  preserving 
a  time  suitable  to  our  pace  in  walking,  with  or  without  alter- 
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nations  in  the  tones,  it  generally  influences  our  pace.  Sacli 
is  my  view  of  the  matter ;  but  I  have  explained  it  with  some 
timidity,  because  I  feel  that  I  have  done  nothing  but  express 
what  lies  within  our  daily  experience. 

S.  Do  not  let  that  vex  you.  We  so  often  allow  experiences 
to  pass  by  us  without  our  retaining  them,  that  we  must  have 
a  feeling  of  satisfaction  when  we  plaqe  them  b^ore  us  in  their 
connexion.  If  I  now  imderstand  you  rightly,  time-music 
regulates  voluntary  movements,  and  tone-music  regulates  the 
movements  of  the  soul. 

A.  You  have  certainly  here  described  that  which  especially 
forms  their  chief  qualities ;  but  the  former  is  not  confined  to 
the  regulation  of  voluntary  movemeiits,  nor  is  the  latter  quite 
excluded  irom  having  a  regulating  influence  on  them. 

S.  I  feel  that  I  overlooked  much.  How  often  have  I  not 
myself  experienced  the  influence  of  time-music  on  the  mind; 
sometimes  to  soothe  it,  and  sometimes  to  enliv^i  it!  And 
how  often  do  we  not  &icilitate  an  enumeration  or  calculation 
of  names  by  executing  it  in  time! 

A.  And  versification  itself  depends  on  time ;  for  although 
our  language  does  not  permit  of  that  kind  of  verse  which 
depends  on  the  length  of  syllables,  yet  we  receive  a  series  of 
impressions  corresp(mding  to  time  by  the  well-arranged  suc- 
cession of  syllables  more  or  less  accentuated. 

S.  But  you  said  that  tone-music  is  not  entirely  incapable 
of  influencing  motion.     On  what  do  you  found  this  ? 

A.  Although  the  velocity  in  the  vibration  of  a  single  ixme 
is  much  too  rapid  for  our  voluntary  movements  to  be  aWe  to 
follow  it,  yet  the  succession  of  tones  in  a  melody  contaios  a 
regulated  rising  and  falling — a  motion  similar  to  the  waves— 
which  first  acts  on  our  minds,  but  thence  can  again  exercise 
an  influence  on  our  voluntary  movements,  which  is  directed 
in  so  many  ways,  according  to  the  disposition  of  our  minds. 
Therefore  I  cannot  doubt  that  if  some  one,  during  one  of  these 
solitary  wanderings,  where  a  man  is  qui%  lost  in  himself,  and 
forgets  all  external  things,  either  sung  or  repeated  to  himself 
in  his  quiet  thought,  the  tune  of  *'  Awake,  my  soul,  and  with 
the  sun^  he  would  move  unconsciously  very  differently  than 
if  the  tune  which  he  repeated  to  himself  had  been  "  The  Lord 
my  pasture  shall  prepared  If  we  hear  the  sound  of  choral 
music  when  we  follow  a  funeral  procession,  or  perform  any 
other  solemn  act,  it  appears  evident  to  me  that  the  music 
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has  an  inflaence  over  our  pace  in  walking.  At  all  events  it 
is  certain  tliat  simple  tone-music  has  neither  an  equally  great 
nor  a  similar  influence  on  our  yoluntary  movements  as  time- 
music. 

S.  Although  I  may  tseem  to  interrupt  the  explanations  you 
are  giving  me  about  so  many  ejects  tiiat  were  not  clear  to 
me  before,  still  tiiere  is  one  dimculty  which  continually  dis- 
turbs me  during  our  conversation :  you  have  certainly  diown 
that  tones  must  act  on  the  nervous  system,  but  it  does  not 
therefore  appear  to  me  that  they  must  also  act  upon  the 
souL 

A.  If  I  thought  that  by  this  you  required  an  explanation 
of  the  connexion  that  subsists  between  the  spiritual  and  the 
material,  I  would  not  venture  on  an  answer ;  but  I  presume 
that  you  will  be  satisfied  with  what  I  can  give,  which  is 
indeed  but  littie.  We  consider  it,  therefore,  as  understood, 
that  whatever  happens  in  the  external  world  only  reaches  our 
spiritual  self-conscious  being  by  sensations  which  are  awakened 
in  the  nerves. 

S.  I  have  heard  that  explained  by  Waldemar,  which  has 
clearly  proved  to  me  that  without  nerves  there  can  be  no 
sensations. 

A.  But  our  thinking  being  reacts  on  the  nerves. 

S.  I  am  aware  of  that ;  £e  movements  which  are  deter- 
mined by  the  soul  are  Mfilled  by  the  nerves  in  the  body. 

A.  Yet  you  certainly  do  not  regard  these  movements  as  the 
(mly  ones  ? 

S.  I  do  not  know  exactiy  how  to  answer. 

A.  With  all  this,  it  must  be  well  known  to  you  that  the 
body  may  either  be  refreshed,  or  it  suffers  by  what  takes 
place  in  our  thinking  being;  that  a  happy  frame  of  mind  may 
drive  away  the  evils  attending  the  body,  or  may  increase  its 
well-being ;  and  that  sorrow  may  cause  the  opposite  effect ; 
nay,  that  the  passions  especially  exercise  a  powerful  influence 
on  our  bodily  health.  Where  the  activity  of  the  mind  does 
not  extend  beyond  the  natural  measure  of  strength,  it  appears 
to  prolong  life;  on  the  contrary,  that  .exertion  of  the  mind 
called  forth  by  exterior  influences  or  immoderate  desires,  acts, 
as  is  well  known,  in  a  prejudicial  manner  on  the  body. 

S.  You  are  right ;  idl  these  things  are  well  known-;  but  I 
do  not  clearly  see  their  application. 

A.  The  impression  which  is  made  on  us  by  strong  passions, 
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by  great  and  long-continued  mental  exertions,  and  in  a  re- 
markable  degree,  by  strong  external  influences,  is  produced 
with  less  power  by  the  weaker  active  forces,  although  they 
are  not  on  that  account  imperceptible  to  the  observer.  Every 
action  that  is  thus  called  forth  in  the  nerves  strives  to  prolong 
itself,  and  if  continued  in  a  one-sided  manner,  may  lead  to  the 
utmost  lassitude ;  but,  mingled  with  a  variety  of  others,  it  may 
produce  upon  us  a  more  or  less  annoying  disquiet,  which  is 
principally  felt  by  a  want  of  inward  repose,  a  desire  after 
what  might  be  called  a  spiritual  calm. 

S.  That  is  true.  Who  has  not  frequently  experienced 
this ! 

A.  It  is  then  evident  that  our  spiritual  being  incessantly 
produces  peculiar  conditions  in  the  nervous  system ;  and  we 
have  already  seen,  inversely,  that  ihe  condition  of  the  nervous 
system  is  felt  by  our  spiritual  being.  Now,  if  anything  pro- 
duces a  change  in  the  nervous  system  which  would  be  agree- 
able to  the  rational  being  within  us,  if  it  could  be  aware  of  its 
own  present  need,  ought  not  that  to  afford  us  the  most  delightful 
enjoyment.  Imagine  our  spiritual  being,  after  it  is  inwardly 
connected  with  our  body,  tossed  hither  and  thither  in  the 
various  relations  of  life,  about  to  lose  itself  therein.  And  let 
us  suppose  an  excellent  piece  of  choral  music,  which  concealed 
the  most  charming  harmonies  of  thought,  were  to  set  the 
nerves  in  a  series  of  regular  vibrations, — would  not  then  this 
«oul-body,  lately  so  disturbed  and  confused  (by  one  of  its 
names  alone  we  dare  not  here  designate  the  recipient  being,) 
be  hereby  led  to  a  regulated,  reasonable  activity  ?  Must  not 
this  feeling  of  inward  harmony,  so  free  from  effort,  and  which 
relieves  the  previous  anxiety  and  disturbance,  seem  a  hig^ 
and  heavenly  rest  ? 

S.  It  appears  that  you  will  not  grant  this  effect  to  any 
music  but  the  simple  tone-music  ? 

A.  I  did  not,  however,  mean  this.  I  only  took  the 
least  intricate  example  first.  « It  is  true  that  this  less  compli- 
cated music,  in  consequence  of  its  nature,  has  a  peculiar 
power'  to  dissolve  our  inward  disturbance ;  but  this  quality  is 
not  excluded  from  the  music  which  combines  both  kinds,  nor 
is  music  confined  alone  to  this  aim.  What  an  extensive 
sphere  of  action  stands  open  to  the  more  varied  means  of 
combined  music !  Far  be  it  from  me  to  make  any  attempt  to 
determine  the  limits  of  either  of  these  species  of  activity. 


THE  PHYSICAL  EFFECTS   OP  TONES.  3(J9 

ThQ  purpose  of  our  conversation  does  not  require  it,  and  it 
is  fortunate  for  me,  since  my  limited  knowledge  would  be 
quite  inadequate  to  the  task. 

S.  Nor  ^ould  I,  perhaps,  be  able  to  follow  you  much 
further ;  for,  I  am  sorry  to  say,  I  have  never  pursued  music  to 
any  great  depth,  though  I  have  always  been  fond  of  it.  Some 
blame,  perhaps,  may  be  attached  to  the  method  of  instruction 
pursued.  .  For  it  appears  to  me  that  I  should  have  learned 
more,  if  I  had  not  been  taught  what  far  surpassed  my  powers, 
and  the  time  that  I  was  able  to  bestow  on  it. 

A«  I  am  much  inclined  to  believe  that  this  is  often  an 
obstacle  to  a  desirable  progress.  Music  is  so  connected  with 
our  nature  that  all  ought  to  be  led  to  enjoy  it,  as  much  as  the 
development  and  appHcation  of  the  other  powers  of  the  mind 
will  permit  it.  Perhaps  preparations  ought  to  be  made 
long  before  it  is  usual  to  give  instruction  in  music.  We 
might  exercise  children  early,  and  generally  during  playtime, 
by  moving,  coimting,  reciting,  &c.,  in  time.  We  might  cer- 
tainly also  teach  most  children  how  to  produce  time-music, 
and  bring  the  subject  nearer  to  their  understandings,  by 
letting  some  of  t5iem  dance,  or  perform  other  exercises 
accordingly,  so  that  the  performance  might  alternate  among 
them.  As  many  as  possible  might  also  be  led  to  execute 
tone-music  of  a  simple  nature,  and  with  instruments  which 
are  the  most  easily  managed.  I  need  hardly  mention  the 
desirableness  of  an  inartificial  instruction  in  singing,  but 
which  must  not  on  that  accoimt  be  opposed  to  the  rules 
of  art.  I  am  willing  to  allow  that  another  method  of  pro- 
ceeding may  be  far  better  adapted  to  form  distinguished 
artists.  But  where  there  are  traces  of  great  talent  we  can 
always  take  the  proper  measures  in  sufficient  time.  I 
believe  that,  by  a  strange  misunderstanding,  the  great  claims 
which  connoisseurs  can  now  with  justice  make  upon  artists, 
are  often  principally  regarded,  at  the  commencement  of 
instructive  music,  whilst  nevertheless  most  people  neither 
possess  talents  to  become  artists,  nor  can  they  make  it  the 
object  of  their  lives.  Instruction  in  music  ought  not  to  be 
pursued  with  most  people  beyond  the  cultivation  of  a  feeling 
for  tones  and  for  taste,  which  can  be  acqtiired  by  a  dedication 
of  a  moderate  period  of  time ;  and  there  are  very  few  who  can 
be  made  with  real  benefit  to  do  more  than  execute  a  piece  of 

2s 
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music  of  a  rery  simple  kind.  To  lead  Aem  to  perform  yAxai 
is  beyond  their  natural  talents,  while  they  do  not  perhaps 
bring  to  perfection  what  is  more  suitable  to  their  capadties, 
is  a  great  waste  of  powers,  yet  this  mistake  is  not  only 
committed  in  the  musical  tomch  of  education.  But  you  still 
seem  to  have  several  questions  to  ask. 

S.  I  do  not  remember  any  at  this  moment.  I  thank  you 
for  having  answered  my  question  so  explicitly.  When  I 
have  had  time  to  think  over  the  matter,  I  shall,  perhaps,  try 
your  patience  again,  for  you  seem  to  have  led  me  into  a 
totally  different  mode  of  representati<ni  than  what  I  recdved 
from  the  first  conversation. 

W.  That  is  exactly  what  struck  me  with  much'  surprise, 
but  I  was  anxious  not  to  interrupt  the  conversation.  Yoa 
have  entirely  altered  the  systein,  my  dear  friend. 

A.  I  do  not,  however,  think  so. 

W.  Did  you  not  assimie  that  the  Beautiful  is  Ileas<m  ifs^ 
as  far  as  it  is  comprehended  by  the  imagination  ? 

A.  I  do  not  deny  it. 

W.  But  you  now  represent  the  effect  of  the  Beautifol  in 
the  art  of  music  as  a  bodily  influence. 

A.  I  can  no  more  deny  this  than  the  other,  and  I  do  not 
know  how  an  influence  conveyed  t^irough  the  senses  can  be 
only  spirituaL 

W.  You  were  a  spiritualist  in  youth,  and  you  are  now  a 
materialist.    This  seems  an  important  change. 

A.  I  was  both  a  spiritualist  and  materialist  then,  as  now. 
'     W.  You  must  explain  this. 

A."  That  is  only  a  reasonable  demand.  But  I  foresee  that 
it  will  lead  us  into  an  inquiry  concerning  the  meaning  of  all 
our '^ws  of  nature.  I  therefore  propose  that  we  do  not  con- 
tinue our  discourse  this  evening ;  it  might  be  fotiguing  to  aQ, 
after  such  a  long  conversation. 

S.  But  I  am  convinced  that  you  have  still  much  to  tell  us 
about  the  Beautiful,  which  I  should  be  sorry  to  lose. 

A.  Do  not  be  anxious  with  respect  to  that.  If  we  are  to 
continue  our  discussion  on  the  Beautiful,  we  must  consider 
how  nature  acts  when  she  produces  something  which  we  call 
beautiful ;  and  for  this  purpose  it  will  be  necessary  first  to 
form  a  clear  conception  to  ourselves  of  the  spiritual  in  nature. 
It  has  already  become  evident  that  we  ought  properly  to  have 
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derived  our  examination  of  the  influence  of  tones  on  our 
moYements,  and  in  connection  with  this,  on  our  frame  of  mind, 
from  a  deeper  source.  Yet  I  do  not  regret  that  it  has  so 
happened,  as  it  will,  perhapf,  appear  that  in  this  manner  we 
can  best  maintain  a  lively  interest  in  the  treatment  of  the 
whole  matter,  which  might  easily  occupy  most  of  the  evenings 
we  are  able  to  pass  together. 


2b2 


TWO  CHAPTERS 


NATUBAL  PHILOSOPHY  OF  THE  BEAUTIFUL. 


I  HATE  already  presented  the  fdndamental  thoughts  of  the  inquiries 
which  are  here  communicated,  in  my  dialogue  on  the  origin  of  the  plea, 
sure  we  derive  from  tones,  and  I  have  repeated  them  on  several  occasions 
since,  with  some  fresh  hints  and  explanations.  By  this  it  will  be  seen* 
that  the  subject  has  engaged  my  attention  foi*  many  years  past,  but  I  do 
not  the  less  feel  that  both  the  present  fragment,  as  well  as  the  continua- 
tion which  I  hope  to  give,  refer  to  a  subject  which  has  been  so  litfle 
elaborated,  that  it  must  remain  very  imperfect ;  and  even  if  it  should  gain 
the  approbation  of  those  who  are  competent  to  judge,  it  must  still  be 
regarded  as  only  a  feeble  commencement  of  an  extensive  series  of 
researches^  which  cannot  be  completed  by  any  one  person. 


I. 

§  1.  When  we  make  mathematical  figures  and  formulae 
for  the  use  of  science,  we  produce  somethiiig  which  bears  an 
acknowledged^stamp  of  beauty.  The  same,  though  in  a  much 
higher  degree,  occurs  in  our  experiments  for  &e  discovery 
of  the  laws  of  nature.  These  facts,  concerning  two  different 
branches  of  science,  might  appear  at  a  hasty  glance  to  have 
but  a  slight  connection  in  conmicm,  but  upon  a  closer  investi- 
gation, we  perceive  that  they  are  on  the  contrary  very  inti- 
mately connected,  and  that  the  explanation  of  this  matter  must 
be  reckoned  among  the  tasks  of  natural  science.  In  an  attempt 
to  solve  this  problem,  the  importance  of  natural  science  for 
general  education,  which  is  becoming  more  and  more  acknow- 
ledged, will  appear  in  a  still  stronger  light;  and  though  the 
first  experiment  may  be  far  fi'om  satisfactory,  it  will,  neverthe- 
less, have  pointed  out  an  important  task  to  be  performed  for 
the  sake  of  higher  culture,  which  can  no  longer  be  delayed. 

§  2.  Our  inquiry  does  not  commence  with  determining  the 
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nature  of  beauty;  but,  pursuant  to  the  proceedings  of  experi- 
mental skill,  we  must  searcli  and  investigate  the  laws  by  which 
something  is  produced,  which  satisfies  the  sense  of  beauty.  It 
is  evident  that  we  must  begin  with  those  objects  which  can 
be  most  easily  penetrated,  namely,  mathematical  figures; 
but  beauty  in  these  is  so  simple,  so  little  developed,  so 
elementary,  if  we  may  venture  to  use  this  expression,  that  to 
many  we  might  seem  to  be  searching  for  beauty  where  it  does 
not  exist.  The  method  in  which  we  proceed  with  our  con- 
tinued inquiry  must  justify  us  &om  such  a  contradiction. 
We  must  limit  ourselves  here  to  answer  provisionally,  that,  in 
-daily  speech,  the  most  simple  forms  which  agree  with  good 
taste  are  not  called  beautiful,  imless  they  are  placed  in  du-ect 
opposition  with  something  ugly ;  just  as  the  most  simple  and 
^nerally  Ireceived  trutlw  are  not  distinguished  as  being 
reasonable,  if  no  contrast  demands  it. 

§  3.  Every  one  must  feel,  that  lines  and  figures  which 
-express  thpught,  the  straight 'line,  the  circle,  and  figures 
formed  of  straight  lines  of  equal  size,  are  pleasing  to  the  eye ; 
but  this  is  felt  most  strongly  and  decidedly  when  they  are 
compared  with  careless  scribbled  strokes. 

§  4.  We  need  only  observe  with  accuracy  this  mental 
experience,  to  be  convinced  that  the  greater  satisfaction  we 
■derive  jfrom  the  contemplation  of  figures  which  express 
thoughts,  is  not  produced  by  thinking,  but  is  connected  with 
the  direct  apprehension  of  ike  thing.  It  is  an  inward  sensa- 
tional apprehension,  a  mental  perception.  We  are  not  aston- 
ished to  find  this  harmony  between  reason  and  sense,  as  they 
both  spring  from  the  same  high  origin. 

§  5.  Every  apparent  object,  however  simple,  contains  a 
variety  (we  may  almost  say,  an  iofinity)  of  thoughts,  which 
thought  must  elaborate  by  separation,  imion,  and  arrange- 
ment, before  it  can  grasp  it  in  its  oneness.  Perception,  on 
the  other  hand,  receives  an  impression  from  it  as  oneness, 
and  therefore  complete,  strong,  and  clear;  but  not  with  the 
penetrating  consciousness  of  die  inward  nature  of  the  thing, 
isimilar  to  what  is  produced  by  thought. 

§  6.  When  we  represent  a  matbematical  line  or  figure, 
whether  it  is  only  for  inward  perception,  or  also  for  the  outer 
«ense,  we  let  ourselves  be  determined  by  a  thought,  without 
4it  the  moment  turning  our  attention  to  its  development;  but 
that  which  is  represented,  nevertheless,  contains  the  expression 
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of  all  the  thouglits  wiiich  have  be^i  elicited  during  tiie  dene^ 
lopment.  While  we  represent  the  straight  line,  onr  thoi]^t 
is  merel J  turned  to  the  oneness  of  the  directicm.  But  if,  on 
the  contrary,  we  submit  that  which  is  represented  to  reflec- 
tion, it  is  manifest  that  there  is  a  ramikrity  of  eadi  part,  even 
the  smallest,  with  the  whole;  the  capability  of  an  infinite 
prolongation;  simple,  unconnected  motion;  the  shortest  dis- 
tance between  two  points;  the  fundamental  measure  for  aU 
extension.  But  it  is  sufficient  to  have  pointed  out  the  inward 
variety  of  the  straight  line.  Since  brevity,  which  must  be 
our  law  here,  will  not  allow  us  more  than  one  eircumstantml 
explanation  of  this  kind,  we  will  select  an  oljeet  which  aSen 
a  simple  and  abundant  cause  for  the  development  of  thought 

§  7.  All  know  that  the  circle  may  be  described  as  a  hue 
which  is  everywhere  equally  distant  from  a  given  point.  It 
is  also  well  known,  what  a  variety  of  properties  have  beea 
discovered  in  this  figure  by  geometry.  Among  these  is  its 
infinite  symmetry.  To  which  ever  part  of  the  circumference 
we  may  turn  our  attention,  a  perfectly  corresponding  part 
may  be  presented  exactly  opposite ;  every  line  which  passes 
through  the  centre  of  the  circle,  divides  it  into  two  perfectly 
equal  parts;  two  diameters  divide  it  into  two  correspondiiig 
portions;  nowhere  can  a  line  be  drawn  without  the  possilHhty 
of  drawing  another  in  exact  correspondence  in  an  opposite 
position.  We  further  see,  that  the  arch  is  the  measure  iot 
the  inclination  of  the  radii ;  that  the  circumference  is  infi- 
nitely divided,  but  at  every  point  in  a  similar  manner ;  and 
that  it  incloses  a  greater  siufaoe  than  any  other  line.  This 
enumeration,  incomplete  as  it  is,  will  be  sufficient  to  lead  oor 
attention  to  the  copious  thoughts  which  are  expressed  in  the 
circle. 

§  8.  Geometry,  as  is  known,  proves  that  these  properties 
are  not  accidentally  collected  into  the  circle,  but  ore  the 
necessary  result  of  its  fundamental  determination;  that  the 
distances  of  the  circumference  from  the  centre,  must  be 
everywhere  equally  great.  This  necessary  connection  will 
not  however  be  deduced  from  the  fundamental  thought  wfthout 
the  aid  of  perception,  so  that  we  cannot  exactly  say  that  the 
other  thoughts  lie-  in  the  fundamental  thought,  but  rather 
that  they  belong  to  it.  Were  we  to  b^in  with  any  one  of 
the  properties  of  the  circle,  we  might  from  it,  though  fre- 
quently with  the  greatest  difficulty,  arrive  at  all  th§  rest    It 
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is  therefore  hardly  possible  to  find  an  expression  which  woul 
represent  a  thought  of  which  we  could  say,  that  all  those 
thoughts  were  contained  in  it ;  but  we  have  a  perfect  knowledge 
that  the  circle,  which  is  apprehended  by  intuitive  perception, 
constitutes  a  oneness  of  thought.  When  the  apprehension  rf 
reason  appropriates  this  oneness  of  thought  which  is  expressed 
in  the  perception,  we  have  the  idea  of  the  thing.  And  in 
general  terms  we  may  say,  the  idea  of  a  thing  is  the  oneness 
of  thought  expressed  in  it,  when  apprehended  by  reason, 
though  as  a  perception.  We  therefore  cannot  of  course  pos- 
sess the  idea  without  preparatory  thought,  nor  without  the 
comprehension  of  the  thought  in  the  perception.  The  impos- 
sibility of  expressing  the  idea  by  a  simple  expression-^  does 
not  prevent  our  having  a  clear  apprehension ;  but  it  requires 
a  higher  mental  exercise  than  the  apprehension  of  usual 
scientific  conceptions. 

§  9.  Now  although  we  cannot  apprehend  ideas,  as  ideas, 
"wifliout  the  exercise  of  reason,  yet  the  presence  of  ideas  is 
felt  in  perception,  which  is  understood  by  the  common  origin 
of  rational  and  perceptive  nature.  (§  4.)  This  mode  of 
understanding  it,  is  however  only  a  general  appi^ehension  of 
the  case.     We  must  show  how  it  is  in  what  follows. 

§  10.  The  beautiful,  consequently,  is  the  idea  ex{»ressed  in 
the  thing,  in  proportion  as  it  is  exhibited  to  the  perception. 

§  11.  The  idea  is  a  oneness,  containing  a  rich  variety, 
wluch  is  not  accidental,  but  has  its  being  in  the  peculiar 
development  of  the  idea.  We  express  the  same  thing  only 
in  other  words,  when  we  call  this  a  sdf-development,  and 
when  we  see  in  it  a  self-legislation,  in  which,  consequently, 
freedom  and  determination  are  united,  therefore  character. 

§  12.  Symmetry  alone,  which  represents  no  other  thought 
but  symmetry,  is  sufficient  to  satisfy  the  sense  of  beauty. 
The  figure  ^by  no  means  satisfies  the  eye,  whereas  the  figure 
25  produces  a  pleasing  impression.  One  part  of  the  figure 
is  not  a  mere  repetition  of  the  other,  but  its  antitype,  as  it 
were;  the  object,  and  its  reflection.  The  one  half  is  the  same 
as  the  other,  but  in  the  form  of  opposites.  We  here  see  the 
same  opposition  as  between  the  thought  of  the  thinking 
being,  an^,  thought  viewed  as  something  that  is  thought. 
Opposites,  and  union  of  opposites.  Thus  the  fundamental 
fwm  of  thought  meets  our  perception  in  symmetry.* 

*  We  can  produce  many  symmetrical  figures  of  different  kinds,  by 
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§  13.  The  symmetry  we  here  speak  of  is  of  the  most  sim^e 
kind.  Besidfes  this  first  order  of  symmetry,  there  are  many 
higher  and  more  involved  symmetries.  Among  these  may 
be  reckoned  the  position  of  the  leaves  of  many  plants.  In 
the  leaves  which  are  placed  opposite  to  one  another,  we  see 
symmetry  of  the  first  order ;  those  growing  alternately,  whose 
stalks  preserve  nearly  the  same  perpendicular  plane,  belong 
already  to  a  more  composite  order ;  the  alternations,  however, 
frequently  do  not  occur  in  the  same  plane,  but  the  positions 
of  the  leaves  must  have  accomplished  a  circidar  path  before 
an  opposition  is  completed.  We  know  that  the  nimibcr  of 
the  leaves  which  belong  to  such  circular  paths,  is  in  many 
cases  very  determined,  and  that  it  only  depends  on  our  want 
of  perfect  knowledge  if  we  do  not  always  detect  it. 

§  1 4.  In  every  figure  which  otherwise  expresses  an  entire 
thought,  the  symmetry  is  subordinate  to  the  whole,  or,  more 
correctly  speaking,  is  so  interwoven  with  it,  that  it  does  not 
indeed  appear  as  if  it  were  independent,  but  it  does  not  on 
that  account  lose  its  great  signification ;  it  reveals  to  us  the 
inward  harmony  of  the  idea,  which  itself  represents  the 
harmony  of  reason. 

§  15.  It  will  now  be  easily  understood,  that  a  figure  which 
certainly  represents  a  thought,  but  with  an  arbitrary  addi- 
tion, does  not  satisfy  our  sense  of  beauty;  the  inward  har- 
mony is  disturbed  by  it,  as,  for  instance,  in  the  completely 
inequilateral  triangle;  on  the  other  hand,  another  thought 
which  still  admits  of  symmetry,  may  be  inoculated  into  the 
fundamental  thought,  which  may  be  seen,  among  other  in- 
stances, in  the  isosceles  triangle. 

§  16.  After  this  glance  into  the  idea  of  the  beautifiil,  so 
far  as  it  can  be  developed  by  the  contemplation  of  the  most 
simple  forms,  it  will  be  necessary  to  return  once  more  to  the 
circle,  and  to  represent  its  properties  in  expressions  which 
most  nearly  point  to  the  idea  of  the  same;  in  this  manner  we 
carry  our  example  as  near  as  it  is  in  our  power  to  that  which 

doubling  a  piece  of  paper,  and  describing  some  arbitrary  strokes  aloz^ 
the  folded  line ;  for  instance,  a  name,  which  we  prick  on  the  paper  with  a 
needle,  without  unfolding  it.  If  we  afterwards  unfold  it,  we  see,  within,  a 
symmetrical  figure  on  both  sides  of  the  fold.  The  impression  is  somewhat 
disturbed  by  the  circumstance  that  the  little  holes  have  derated  borders 
on  one  side ;  but  the  inequality  is  easily  removed  by  a  very  sharp  knife. 
On  that  side  where  the  folded  lines  are  elevated,  we  see  the  same  thing,  but 
the  strokes  of  the  pen  have  here  a  disturbing  influence. 
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cannot  be  expressed.  If  we  first  proceed  from  the  centre, 
"we  obtain  the  most  perfect  representation  on  a  plane,  of  an 
expression  of  activity  tending  towards  all  sides,  and  checked 
in  no  direction.  If  we  pursue  a  point  which  passes  along 
tbe  circumference,  we  see  an  infinite  oneness  in  an  infinite 
cbange.  If  we  view  the  relation  between  its  inward  and 
outwxird  condition,  we  find  that  its  contents  are  greater  than^ 
with  imchanged  extent  of  boundary,  could  possibly  exist  in 
any  other  form.  If  w6  regard  the  development  of  the 
thought,  we  have  an  inward  symmetry  with  the  most  entire 
absence  of  aU  opposites.  It  appears  in  such  oneness,  so 
defined,  with  such  completeness  and  inward  harmony,  that 
it  represents  to  us  a  little  definite  world,  an  image  of  the 
world,  so  far  as  this  can  be  giveli  on  a  plane,  and  with  such 
simple  means ;  we  might  say,  that  it  is  the  most  elementary 
image  of  the  world.  The  ancients  justly  called  it  the  most 
perfect  of  all  figures  (on  a  plane  surface,  of  course). 

If  we  compare  the  circle,  as  it  appears  amidst  the  imion  of 
tbe  forces  of  the  world,  with  the  higher  developed  forms  of 
beauty,  then  it  remains  faint ;  but  if,  as  is  requisite,  we  keef) 
thought  apart  from  all  that  variety,  and  permit  the  circle  to 
dwell  in  the  region  of  thought  which  we  have  separated  for  the 
benefit  of  our  first  contemplation,  our  views  will  find  assent. 

§  17.  Nature  frequently  produces  the  same  forms  as  those 
wmch  have  been  framed  by  our  thoughts.  In  crystals,  nature 
exhibits  those  forms  which  are  bounded  by  lines  and  planes ; 
the  circle  is  displayed  in  waves ;  the  parabola  in  the  fountain; 
the  hyperbola  in  Chladni's  acoustic  figures,  and  so  on.  In 
this  manner  we  again  meet,  in  nature,  with  what  was  created 
by  our  own  thought ;  what  were  thoughts  within  us,  are, 
without  us,  laws  of  nature.  We  become  most  perfectly  con- 
vinced of  this,  by  a  universal  contemplation  of  the  whole  of 
natural  science.  It  is  there  shown,  that  the  laws  of  natiure 
are  the  laws  of  reason,  that  indeed  the  whole  of  nature  is  the 
revelation  of  eternal  living  reason.* 

*  I  haye  endeavoured  to  represent  this  in  my  introduction  to  Natural 
Philosophy  (Copenhagen^  1811),  of  which  there  is  an  improved  translation 
in  Schweigger's  Journal  for  1822,  toI.  36,  p.  458.  One  of  the  chief 
points  in  proof  of  the  above  is,  that  we  are  able,  by  thought,  to  deduce  from 
known  laws  of  nature,  others,  which  are  actually  again  found  by  experience  ; 
and  that  if  this  does  not  occur,  we  generally  discover  in  what  manner  we 
have  drawn  a  false  conclusion.  Hence  we  perceive,  that  the  same  laws  of 
thought,  by  which  we  have  made  our  conclusions,  also  prevail  in  nature.  . 
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§  18.  Nature,  howeTer,  does  not  c(m£ne  herself  to  tlie 
production  of  mere  mathematical  forms.  She  adds  hr  more. 
How  this  happens,  and  how  this  acts,  we  will  consider,  in 
some  of  the  instances  which  appear  to  ns  most  easy  of  com- 
prehension. 

§  19.  If  we  throw  a  stone  into  still  water,  and  follow  with 
our  eye  the  circle  of  waves  which  is  produced,  the  impres- 
sion at  once  teaches  us  that  we  have  not  alone  to  do  with 
mere  circles,  but  that  these  are  exhibited  to  us  in  a  con- 
centric progress  of  elevations  and  depressions.  We  have  not 
passive  but  moving  forms  before  us.  A  closer  investigation 
shows  us  that  the  portions  move  in  their  own  circular  path, 
or  in  vibraticms,  so  that  what  meets  the  eye  is  the  result  of 
innumerable  inward  movements.  The  same  investigation 
also  shows,  that  all  these  happen  according  to  imiversal  laws 
of  nature. 

§  20.  But  to  this  we  must  add  the  co-operation  of  the 
rest  of  nature  with  those  effects  which  are  merely  the  conse- 
auence  of  the  expansion  of  movements.  It  is  a  light,  as  it 
were,  beaming  in  firom  the  rest  of  nature.  The  brightness  in 
the  expanse  of  water,  the  variety  of  light  and  shadow  in  the 
portions  of  the  waves,  the  play  of  colour  produced  by  the 
motion,  give  a  life  and  completwiess  to  the  whole,  which  was 
wanting  in  mathematical  figures.  This  variety,  added  to  the 
original  eflfect,  must  not  l^  compared  with  that  with  which 
an  object  is  often  arbitrarily  adorned.  It  belongs  to  the  con- 
nection of  reason  peculiar  to  nature,  that  there  is  a  higher 
unity  in  all  these  effects,  which  nature  thus  combines. 

The  question  why  all  nature  is  not  beautiful  obtrudes  itself 
here,  but  its  answer  must  be  postponed  to  the  continuation 
of  the  researches. 

§  21.  A  still  greater  variety  arises  from  the  mutual  cross- 
ings of  the  circles  of  the  waves ;  where  elevated  circles  of 
waves  cross  each  other,  a  greater  elevation  is  produced ;  and 
where  depressed  circles  meet,  a  greater  depression  ensues; 
but  where  depression  encounters  elevation,  a  balance  is  per- 
ceived. These  may  often  please  us  by  a  great  variety,  when, 
nevertheless,  the  arrangement  is  imperceptible.  W.  Weber 
has  given  an  experiment  in  which  a  renaarkable  variety 
springs  from  one  thought.  An  elliptical  bowl  is  filled  with 
quicksilver,  and  a  succession  of  drops  of  quicksilver  are 
^owed  to  fall  into  one  of  the  foci,  by  which  a  succession  of 
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Circular  waves  are  formed.  Wbere  these  hit  the  sides,  ihey 
are  repelled  in  such  a  maimer  that  each  wave-radius,  after  the 
repulsion,  receives  a  direction  towards  the  other  focus.  Thus 
by  the  repulsion  a  new  centre  is  produced  in  the  waves,  so 
that  now  the  surface  is  filled  up  with  two  perfectly  similarly 
constituted  systems  of  waves.  By  the  intersection  of  these 
waves  new  curves  are  formed,  replete  with  differences,  yet 
with  the  clear  stamp  of  one  law.  In  this  variety  the  un- 
avoidable alternation  of  light  and  shadow  brings  with  it  a 
new  variety,  no  less  accordant  with  this  law,  and  bearing 
the  stamp  of  thoiight  as  strongly  as  the  curves.  A  delinea- 
tion certainly  gives  an  instructive  idea  of  this  variety,  but 
yet  the  sight  of  the  activity  itself  is  infinitely  more  beautiful; 
for  the  motion,  and  the  consequent  flashes  of  light,  cannot 
be  given  by  any  delineation. 

§  22.  Acoustic  figures  exhibit  another  remarkable  agree- 
ment of  natural  effects,  which,  to  the  uninitiated,  must  appear 
infinitely  various,  while  in  reality  they  still  derive  their  origin 
torn  one  fundamental  thought  in  nature.  The  plate  which 
is  strewed  with  dust,  exhibits  to  the  eye  divisions  and  figures 
determined  by  law,  consequently,  forms  with  the  stamp  of 
thought.  But  it  is  only  when  the  vibrations  produce  figures 
which  are  pleasing  to  the  eye,  that  the  ear  is  ai^  gratified  by 
the  impressions  which  we  receive  from  them  through  the  air. 
The  one  sense  thus  also  confiims  the  testimony  of  the  other, 
with  reference  to  the  impression  of  beauty. 

§  23.  The  most  simple  Jaws  by  which  the  relations  of  tones 
affect  us  agreeably  or  disagreeably,  are  so  well  known,  that  I 
need  only  refer  to  them  at  present.  Every  one  knows  that 
(mly  those  relations  of  tones  are  agreeable  which  can  be 
expressed  by  very  small  numbers,  or  by  such  greater  ones  as 
are  composed  from  the  smaller  ones  in  a  mode  easy  of  com- 
prehension. The  same  relations  of  tones  are  also  those  which 
are  most  easily  comprehended  and  recognized  by  our  senses ; 
indeed,  where  it  is  a  question  of  the  meeting  of  very  few 
tones,  the  ease  of  comprehension  and  the  pleasure  bestowed 
seem  perfectly  to  coincide.  It  is  no  less  well  known  that 
the  order  in  which  tones  of  unequal  duration  follow  one 
another — ^that  is  to  say,  rhythm— -obeys  the  most  simple  laws 
of  numbers.  But  in  the  combinations  of  tones  which  are 
composed,  where  dissonances  are  employed,  and  where  these 
are  again  resolved,  we  may  venture  to  make  the  remark,  in 
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general,  that  the  commencement  of  the  dissonances  allows  us 
to  feel  a  want  of  totality  which  is  supplied  by  the  tones 
through  which  dissonances  are  resolved.* 

§  24.  But  when  we  have  become  convinced  that  certain 
tiioughts  and  relations  form  the  essence  of  the  beauty  of 
tones,  it  will  then  be  justly  demanded,  that  it  should  be  ren- 
dered evident  how  it  is  that  tones  can  produce  such  great 
effects  on  the  senses.  With  regard  to  this,  it  must  first  be 
shown  generally  that  certain  harmonics  may  promote  effects, 
and  certain  discords  oppose  them;  it  must  afterwards  be 
shown  that  this  may  be  applied  to  the  living  being. 

§  25.  It  is  well  known  that  strings  which  yield  similar 
tones  when  thrown  into  vibration,  exhibit  the  remarkable 
eondition,  that  if  one  of  them  be  struck,  the  other,  as  if  of  its 
own  accord,  sounds  with  it ;  but  that  strings  which  produce 
different  tones  do  not  exhibit  this  condition,  unless  one,  while 
it  is  subdivided  into  certain  smaller  sounding  portions,  should 
perhaps  yield  a  harmony.  We  are  not  surprised  that  the 
vibrations  in  one  string  should  awaken  similar  ones  in  the 
other ;  for  the  vibrating  string  causes  the  air,  and  all  parts 
which  are  in  connection  with  it,  to  tremble,  and  this  may 
again  affect  the  reposing  string ;  but  we  are  surprised  that 
this  conununication  is  not  exhibited  when  the  strings  yield 
a  tone  which  would  produce  discord.  The  effects  must  occur 
in  the  one  case  as  much  as  in  the  other.  And  such  is  the 
case ;  the  effects  do  occur ;  but  in  the  first  instance,  we  have 
a  series  of  effects  in  which  the  one  part  strengthens  the 
other ;  in  the  last,  on  the  contrary,  they  mutually  destroy 
each  other.  Let  us  imagine  two  extended  strings,  which  are 
fiimilar  in  all  respects ;  when  they  are  curved,  they  will  vibrate 
with  equal  velocity,  even  should  they  not  be  equally  forcibly 
curved ;  for  the  greater  the  curve,  so  much  the  greater,  in- 
deed, is  the  moving  force ;  but  at  the  same  time  so  much  the 
longer  is  the  path  which  each  vibrating  portion  has  to  pass 
through.     If,  therefore,  one  of  two  such  strings  is  struck,  at 

*  As  the  fandamental  principles  of  the  relations  between  consonant 
and  dissonant  tones  are  treated  in  so  many  books  of  instructions,  I  have 
only  alluded  to  them  here.  On  the  other  hand,  I  would  have  willingly 
«poken  of  the  comparison  which  my  ingenious  friend,  C.  S.  Weiss,  has 
instituted  between  the  proportionate  dimensions  in  crystals,  and  the 
relative  conditions  of  harmonies  (Eroceedings  of  the  Academy  of  Berlin 
for  1818  and  1819,  pp.  227—241),  if  this  could  have  been  done  at  pre- 
cent,  without  entering  too  diffusely  into  crystallography. 
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each  vibration  it  will  give  a  blow  in  one  direction  to  the  air, 
and  to  the  intermediate  parts  connecting  the  other  strings, 
which  shock  will  thus  communicate  itself  to  the  other  strings. 
By  this  means  an  extremely  small  yibration  is  produced  in 
this  string,  but  exactly  of  the  same  duration  as  that  of  the 
first ;  when  thereupon  the  first  makes  a  backward  yibration, 
the  other  will  also  partly  turn  back,  in  consequence  of  its 
own  tension,  and  the  motion  that  it  has  thus  received;  partly 
it  will  receive  a  new  impression,  caused  by  the  first,  which 
wiU  favour  its  motion,  and  so  on.  In  thb  manner,  a  series 
of  small  vibrating  blows  are  produced  in  the  other  string, 
which,  taken  separately,  would  not  be  sufficient  to  produce  a 
tone  recognizable  to  the  ear,  but  whose  whole  sum  is  strong 
enough  for  the  purpose.  If,  on  the  other  hand,  this  accord- 
ance in  the  vibrations  be  lost,  then  the  atmospheric  blow  pro- 
ceeding from  the  first  string  will  certainly  call  forth  vibra* 
tions  in  the  other ;  but  these  will  occiu:  in  such  a  manner  that 
they  often  encounter  blows  which  go  exactly  against  their 
motion,  and  therefore  will  arrest  the  action  which  has  com- 
menced, so  that  no  important  sum  of  effects  is  apparent. 

All  this  is  sufficiently  well  known,  but  was  necessarily 
mentioned  for  the  sake  of  the  connection. 

§  26.  This  condition  in  the  strings  is  imscientifically  desig- 
nated as  sympathy ;  and  science  may  very  well  admit  this 
name,  though  not  if  it  is  to  designate  an  incomprehensible, 
obscure  force  in  nature.  We  cannot  object  to  this  name, 
because  the  effect  appears  to  be  one-sided ;  for  the  string  which 
causes  another  to  vibrate,  itself  receives  £rom  it  coimter- 
effects,  by  which,  if  ever  so  little,  it  is  supported  in  its  own 
vibrations,  as  its  effects  on  what  surrounds  it  are  also 
supported  by  the  other  string.  If,  on  the  contrary,  the  other 
string  is  discordant,  it  will  exercise  a  disturbing  reaction  on 
the  vibrations  of  the  first,  equally  feeble,  indeed,  but  on  that 
account  by  no  means  to  be  accounted  as  nothing.  If  the 
string  had  sensation,  it  would  then  feel  its  being  and  action  ele- 
vated  by  the  harmony  of  the  other^  and  enfeebled  and  disturbed 
by  its  discord.  In  the  first  case,  therefore,  its  feeling  of  life 
would  be  heightened,  and  it  would  on  that  account  enjoy  a 
happy  satisfaction ;  in  the  latter  case,  it  would  be  enfeebled, 
consequently  dissatis&ction  and  discordance  would  be  the 
result  (antipathy). 

§  27.  If  we  imagine  a  string  set  in  tremxilous  motion  by 
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Taricms  vibrations,  whieh  are  excited  in  it  from  withont, 
discordant  with  its  fundamental  tones;  and  if  it  now  reoeiyes 
the  impression  of  aiM^er  sounding  body,  which  sets  it  in 
natural  vibrations,  then  those  non-harmonious  motions  will 
be  partly  removed  from  it,  and  be  to  a  certain  degree  rendered 
comparatively  feeble.  If  the  string  had  sensation^  it  woald 
feel  itself  delivered  by  this  harmonious  tone- vibration  from  a 
multitude  of  secret  disturbing  impressions,  of  which  it  is 
unconscious,  and  would  rejoice  in  this  deliverance  and  its 
own  increased  self-enjoyment 

§  28.  But  can  this  be  applied  to  man  ?  The  differences 
are  indeed,  in  certain  respects,  wonderfrdly  great ;  but  if  we 
turn  away  from  the  peculiarities  in  the  vibrations  of  strisgs, 
and  if  we  call  each  alternate  transition  from  one  condition  to 
another  in  opposition  to  it,  a  vibration ;  then  the  whole  of 
existence  is  penetrated  by  vibrations,  and  we  ai«  now 
aware  that  light  and  heat,  equally  wilji  sound,  depend  upon 
them.  Among  those  vibrations  which  occur  in  our  own 
bodies,  respiration  and  the  beating  of  the  pulse  do  not  escape 
the  attention  of  the  most  careless ;  but  he  who  reflects  more 
closely  what  important  internal  changes  are  connected  with 
respiration  and  the  movement  of  the  blood,  will  not  doabt 
that  many  hidden  alternations  must  necessarily  be  the  resnlt 
We  will  here  consider  the  vibrations  which  exist  in  con- 
nection with  the  effects  of  tcmes.  Every  tone  is  {HX)duced  bj 
a  series  of  tone-waves,  and  each  of  these  makes  an  imjn^ssion 
on  the  organ  of  hearing,  which  is  followed  by  a  retrograde 
movement;  thus  a  series  of  compressions  and  expansions 
take  place  in  the  acoustic  nerves ;  or'  if  they  cannot  be  so 
designated,  a  series  of  alternating  opposite  impressions.  Bat 
still  more  changes  result  from  these  compressions  and  ex- 
pansions. Every  compression  produces  a  development  of 
heat,  every  expansion  produces  cold.  In  their  rapid  suc- 
cession these  effects  are  not  felt  as  heat  or  cold ;  but  none 
win  easily  doubt  that  conditions  in  the  nerves  correspond  to 
this.  Further,  electrical  changes  are  connected  with  these 
variations  of  temperature ;  and  with  these  again,  magnetic ; 
and  however  small  they  may  be,  they  cannot  be  unim- 
portant. 

§  29.  We  have  hitherto  spoken  of  the  acoustic  nerve  in 
general,  but  it  would  evidently  be  a  ^eat  error  to  compare 
it  with  a  single  string.    As  a  whole,  it  receives  the  impres- 
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sion  of  all  tones ;  but  the  ingenious  development  in  this  per- 
ceptional organ  gives  us  reason  to  suppose  that  it  contains 
subordinate  parts  for  the  apprehension  ctf  the  different  tones. 
Were  any  one  to  doubt  this,  he  would  still  be  compelled  to 
grant  that  the  ear  bears  the  same  relation  to  tones  as  a 
whole  system  of  strings  in  which  ail  tones  find  a  consonance. 
Should  any  one,  on  the  other  hand,  consider  it  too  bold  an 
idea,  that  the  nerves^  as  it  were,  are  consonant,  this  must 
either  proceed  because,  contrary  to  express  declaration,  he 
instituted  in  our  comprehension  too  close  a  comparison 
between  the  extended  strings  and  the  nerves,  or  because  he 
©verlooked  the  truth  that  every  organ  of  sense  must  be 
itself  capable  of  producing  the  impressions  contained,  or,  if 
eae  would  rather  have  it,  has  itself  the  power  to  repeat  them. 
We  might,  on  this  occasion,  point  to  the  experience,  that 
both  the  sensation  of  sight  and  hearing  continue  after  the 
external  cause  is  removed. 

§  30.  By  the  impression  which  all  external  nature  makes 
upon  us,  the  acoustic  nerve,  and  through  this  the  whole 
nervous  system,  is  in  incessant  vibrations,  which  are  fre- 
quently so  feeble  that  we  are  unconscious  of  them;  but 
when  we  are  alone  in  the  silence  of  night,  we  shall  distinctly 
firel  that  what  we  previously  considered  silence  is  no  longer 
so ;  and  yet  even  the  deep  silence  of  night  is  not  an  entire 
cessation  of  all  tone-vibrations.  In  the  uncertain  vibratory 
condition  of  those  nerves,  the  tones  enter  and  produce  a 
powerfid  active  force,  where  formerly  it  was  only  a  dormant 
eaae;  and,  along:  with  it  an  order,  a  harmony,  which  suppresses 
tiie  irregular  movements,  or  makes  them  impracticable.  But 
it  will  be  advisable  to  explain  these  relations  by  examples. 
We  will  turn  our  attention  to  the  process  of  walking,  in  man. 
Each  step  is  the  result  of  a  new  impression  on  the  muscles 
of  movement,  proeeedii^  &om  the  nerves;  and  the  pro- 
cess of  walking  presupposes  vibrations  of  the  nerves,  in  the 
signification  which  we  before  mentioned.  (§  28.)  Now  when 
neither  the  thinking  will  is  in  a  direct  manner  turned  on 
OUT  walking,  nor  a  ruling  disposition  exercises  an  indirect 
effect  -apon.  il^  it  will  then  show  itsielf  undetermined  in  so 
fiur  as  it  does  not  heax  the  impression  of  strong  habit.  But 
should  this  man,  during  his  undetermined  walk,  hear  some 
music  of  mailed  time,  for  instance  that  of  a  drum,  his  walk 
will  be  regulated  accordingly.    The  vibrations  of  the  acoustic 
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nerve  will  be  communicated  to  the  whole  S3r8tem.  In  the 
same  degree  as  a  piece  of  music  peculiarly  derives  its  cha- 
racter from  the  relations  of  tone,  and  possesses  no  strongly 
marked  tune,  (rhythm,)  it  will  have  less  direct  influence  on 
the  movements  of  man,  but  more  on  the  disposition  of  his 
mind,  which  has  again  greater  or  less  influence  upon  motion. 
Should  a  wanderer  who  is  not  absorbed  in  any  determined 
thoughts,  hear  significant  choral  music,  he  will  certainly  be 
thrown  into  a  corresponding  disposition  of  mind,  which  wiU 
not  fail  to  influence  his  pace. 

§  31.  It  therefore  appears,  that  if  we  station  ourselves  in 
external  nature,  for  the  contemplation  of  the  impressions  of 
tones,  they  must  appear  to  belong  wholly  to  the*  material 
world ;  if,  on  the  contrary,  we  station  ourselves  in  the  world 
of  thought,  their  whole  nature  seems  to  belong  to  this.  But 
after  we  have  accomplished  this  separation,  both  must  be 
comprehended  in  one.  The  laws  of  nature  in  the  material 
world,  are  laws  of  reason,  revelations  of  a  rational  will;  but 
when  we  thus  consider  all  material  nature,  as  the  constant 
work  of  eternal  reason,  our  contemplation  cannot  remain  at 
this  point,  but  leads  us  by  thought  to  view  the  laws  of  the 
imiversal  nature.  In  other  words,  soul  and  nature  are  one, 
seen  from  two  different  sides :  thus  we  cease  to  wonder  at 
their  harmony. 


II. 

§  32.  Inasmuch  as  sound  is  produced  by  vibrations,  which 
reach  our  ear  through  the  air,  so  is  light  produced  by 
vibrations,  which  reach  our  eye  tiurough  aemer,  which  is  sudbi 
a  fine  material  that  air  in  comparison  with  it  is  very  thick 
and  heavy.* 

§  33.  ^ther-vibrations,  to  produce  the  sensation  of  light, 
must  have  a  certain  velocity.  If  the  velocity  is  eitiier 
greater  or  less,  the  eether-vibrations  produce  no  sensation  of 
light,  though  they  are  not  wnoUy  inefficient.  They  give 
rise  to  several  other  processes,  playing  a  most  impor- 
tant part  in  the  economy  of  nature,  more  especially  heat 

*  Sound-viJbratioDS  may  indeed  occur  in  other  bodies  as  well  as  air, 
but  as  it  is  peculiarly  throngh  this  that  they  reach  our  ear,  we  only 
mention  air  in  the  comparisons  which  are  made,  here  and  in  the  sequel, 
between  sound  and  light. 
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and  chemical  changes.    The  slower  vibrations  more  especially 
cause  heat-action,  the  quicker  ones  strong  chemical  action. 

§  34.  In  order  to  perceive  the  great  importance  of  this,  we 
must  keep  in  view  how  the  whole  of  the  material  world  is 
penetrated  by  invisible  movements,  which  determine  tho 
whole  being  of  bodies  in  a  far  higher  degree  than  we  are 
accustomed  to  consider. 

In  such  contemplations  we  must  beware  of  being  arrested 
or  confounded  by  the  illogical  though  somewhat  natural 
thought  from  which  but  few  can  emancipate  themselves,  that 
the  real  nature  of  the  material  is  a  dead  passive  existence. 
The  following,  though  only  a  hasty  survey,  will  contribute 
to  awaken  the  correct  idea  of  this. 

No  one  now  doubts  that  heat  is  an  inward  vibratory  move- 
ment ;  but  by  heat,  also,  the  amoimt  of  space  occupied  by 
a  body  is  determined,  and  the  manner  in  which  it  fills  this 
space.  It  depends  on  internal  heat,  whether  this  body  shall 
exist  in  a  solid,  liquid,  or  gaseous  condition ;  whether,  there- 
fore, it  shall  forcibly  retain  a  determined  figure,  or  shall 
yield  to  every  pressure ;  whether  it  shall  occupy  a  small  space, 
or  one  many  hundred  or  many  thousand  times  greater. 
Let  us  now  imagine  that  all  bodies  are  incessantly  agitated 
by  rays  of  heat,  that  each  moment  they  give  and  receive, 
and  this  not  alone  on  the  surface,  but  again  within,  between 
part  and  part,  and  we  shall,  even  at  a  glance,  perceive 
how  the  nature  of  the  being  belonging  to  a  body,  is  deter- 
mined by  a  constant,  enduring,  outward,  and  inward  struggle, 
in  which  all  apparent  inaction  is  only  an  equipoise  between 
the  opposite  and  imextinguishable  active  forces,  which  is 
limited  to  certain  periods. 

But  heat  is  not  the  only  eflRsct  of  these  vibrations;  the  che- 
mical, electrical,  and  magnetic  condition  of  bodies,  is  also 
most  intimately  connected  with  it. 

From  the  Sun  proceeds  the  great  active  force,  which  espe- 
cially maintains  all  this  inner  motion.  It  does  not  merely 
incessantly  send  to  the  earth  actual  Light-rays,  (visible  rays,) 
but  likewise  Heat-rays  with  their  slower  vibrations,  and  those 
rapidly  vibrating  rays  which  are  alone  distinguishable  by 
chemical  action.  The  manner  in  which  all  these  effects 
resemble  or  differ  from  each  other,  is  still  disputed ;  but  their 
intimate  connection  is  not  questioned. 

§  35.  From  all  this  it  is  easy  to  perceive,  that  hght  con* 

2c 
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tains  the  germ  of  iMt  inexpressibly  various  inward  aetiTity, 
which  is  hidden  to  the  immediate  impression  of  the  senses, 
and  by  which  the  whole  of  the  material  world  is  preyented 
from  faUing  together.  If  it  were  possible  for  that  agency  to 
cease  which  is  revealed  to  ns  by  light,  then  all  these  inner 
movements,  which  depend  upon  opposites,  would  follow  their 
tendency  to  equipoise,  which  would  be  the  same  as  an  inward 
passage  to  a  state  of  rest,  accompanied  by  a  universal  eva- 
nescence and  ruin;  and  it  would  necessarily  end  in  a  universal 
state  of  inaction  and  death.  Light  is,  therefore,  a  great 
revelation  of  the  imiversal  life  of  nature.  Darkness  aibo 
here  receives  its  deeper  signification.  It  may  indeed  be  de- 
signated as  an  absence  of  light ;  but  we  now  see  that  dark- 
ness cannot  exist  without  the  occurrence  of  an  inner  move- 
ment towards  destruction  and  death.  Our  pleasure  in  light, 
and  our  dread  of  darkness,  is  most  deeply  founded  in  all  this 
relative  condition  of  light  and  darkness. 

§  36.  If  we  only  directed  our  thoughts  to  this  deeper 
foundation,  without  uniting  to  it  the  perception  of  the  eEeets 
on  the  senses,  we  should  not  understand  how  the  whole  rela- 
tive condition  might  have  appeared  in  the  consciousness  of  the 
human  race ;  but  all  this  inner  activity  could  not  have  existed 
without  the  testimony  of  the  senses.  We  feel  this  in  the 
arousing  force  exercised  on  us  by  light,  and  in  the  heat 
with  which  it  penetrates  us.  ^1  external  nature  shows 
us,  by  innumerable  revelations,  the  same  arousing,  enlivening, 
fertilizing  activity.  There  is,  therefore,  no  gap  lietween  i£e 
manifold  inward  activity  which  is  recognised  through  the 
thoughts,  and  the  great  and  rich  impression  which  light  calls 
forth  to  our  senses ;  they  are  only  different  expressions  oi  the 
same  thing.  A  keen  sense  of  nature  has,  therefore,  always 
placed  light  and  life,  darkness  and  death,  in  connection  with 
each  other.  This  was  most  strongly  and  beauti^illy  expressed,, 
in  its  fu  amenta!  features,  in  the  lessons  of  Zoroaster.  Even 
the  connection  in  which  he  viewed  light  and  virtue,  darkness 
and  evil,  wiU  be  shown  in  the  sequel  to  be  something  more 
than  empty  imagery.  What  has  been  created  by  the  sense 
of  nature,  and  what  has  been  developed  by  the  imagination, 
will,  in  the  course  of  time^  as  thought  extends  her  dominion, 
be  driven  back,  till,  by  constant  progress,  thought  readies 
a  point  where  it  can  decide  either  whether  the  imagination 
has  guided  the  s^ose  of  nature  on  a  false  ^ack,  or  whether  the 
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Srst  liyely  apprehension  may  be  fundamentally  justified  as  a 
true  inspiration  of  nature.* 

§  37.  By  an  action  of  the  mind  we  are  able  to  raise  our- 
selves above  the  impression  of  grief  and  terror  which  is 
roused  within  us  by  darkness,  and  we  can  retreat  to  our  own 
in'ward  nature.  We  then  feel  ourselves  withdrawn,  by  the 
removal  of  light,  from  the  variety  of  different  impressions 
which  we  are  accustomed  to  receive  from  it,  and  can  so  much 
oaore  fireely  allow  ourselves  to  be  governed  by  a  mental 
activity  wluch  is  directed  towards  the  Infinite.  Thus  dark- 
ness is  the  mother  of  holy  solemnity,  but  its  father  is  the  pure 
Spiritual  contained  in  the  world  of  light  which  can  be 
destroyed  by  no  darkness. 

§  38.  It  belongs  wholly  to  the  nature  of  the  thing  that  we  are 
unconscious  of  Ihe  action  of  light  without  an  opposite  impres- 
sion.    There  is  no  consciousness  of  light  widiout  darkness. 
The  pleasure  we  feel  in  the  transition  from  a  long  period  of 
darkness  to  light,  is  known  to  every  one.    Even  the  transition 
frt>m  a  sky  obscured  by  clouds  has  a  cheering  influence  on 
every  well-constituted  mind.    Our  pleasure  in  fight  also  forms 
an  essential  part  of  our  feelings,  in  the  contemplation  of  a 
starlit  sky.    The  eye  here  receives  the  impression  of  points  of 
lights  each  of  which  in  its  struggle  with  darkness  exhibits  aa 
immeasurable  power  of  light  in  proportion  to  its  size.    These 
dear  lights  overcome,  indeed,  the  darkness  in  the  expanse  of 
heaven,  but  the  earth  lies  dark  and  dead  before  us,  and  filled 
with  the  terror  of  darkness,  while  the  eye  receives  light  as  it 
looks  upwards  towards  heaven.     This  feeling  seldom  gains 
great  force  except  in  free  nature,  far  from  man  and  his  works. 
§  39.  It  is  easy  to  perceive  that  the  satisfaction  we  feel  in 
this  belongs  to  a  happy  altematicm  of  light  and  shade.     In 
nature,  where  it  is  idways  conformable  to  law,  it  is  indeed 
constantly  correct,  but  not,  therefore,  always  equally  within 
the  limits  of  our  view.     This  capacity  of  being  surveyed,  this 
comprehensibility,  is  a  necessary  condition  for  our  enjoyment 
(compare  §  23).    A  circumstantial  development  of  the  doc- 
trine of  light  and  shadow  might,  perhaps,  be  demanded  here ; 
hut  such  would  be  beyond  our  object,  which  does  not  aim  at 

*  It  must  be  understood,  tliat  the  inspiration  of  nature  is  of  divine 
orig^i,  as  is  the  whole  of  nature;  but  the  appellation  must  be  selected 
deliberately,  according  to  its  most  immediate  acceptation^  not  to  mention 
thatwe^ttnistnot  be  lavish  of  high-sounding  words.  .        ' 
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ceive,  on  the  other  hand,  a  knowledge  of  the  reflecting  parts 
themselyes. 

If  there  were  a  sur&ce  that  merely  produced  minor-refiee-i 
tion,  it  would  not  be  seen,  in  the  real  sense  of  the  word, 
although  we  should  remark  its  presence  by  its  mirror-reflec- 
ing  action.  To  the  direct  sight,  it  would  be  as  if  it  were  not 
Ihere.  But  on  each  mirror-reflecting  sur&ce,  however  per* 
feet  it  may  be,  the  light  sustains  also  some  dividing  reflec- 
tion, by  which  means  it  becomes  the  object  o£  real  sight 
-On  the  other  hand,  there  are  also  no  sur&ces  by  which  the 
received  rays  of  light  exclusively  sustain  the  dividing  reflec- 
tion; but  we  call  surfEu^es  bright  or  duU  according  as  the 
one  or  the  other  of  the  two  kinds  of  reflection  produce  upoa 
us  the  most  remarkable  impression. 

§  43.  Just  as  imequally  rapid  vibrations  in  the  air  awaken 
in  us  the  feeling  of  imequal  tones,  so  imequally  rapid  sether- 
vibrations  awakmi  within  us  diflerent  sensations  of  colours. 
The  distance  between  two  successive  waves,  both  in  the 
SBther  and  in  the  air,  is  greater,  according  as  the  vibra- 
tion is  slower.  This  distance  is  called  the  breadth  of  the 
waves. 

§  44.  Of  all  perceptible  ©therial  waves,  those  which  pro- 
duce the  sensation  of  red,  possess  the  greatest  width  of  wave. 
Next  to  these  are  those  which  show  only  the  red-yeUow,  or 
orange-colour ;  after  these  come,  in  the  following  order,  those 
which  produce  the  sensation  of  yeUow,  green,  blue,  and  violet, 
of  which  the  last  has  the  least  breadth  of  wave. 

It  is  well  known  that  the  directions  in  which  all  perceptible 
aether- vibrations  act  are  called  rays  of  li^t,  and  accordmg  to 
the  impression  which  they  produce,  we  call  them  red,  yeUow, 
green,  &c.,  although  we  attribute  no  colour  to  the  setha- 
vibrations  themselves.  But  for  the  sake  of  brevity,  it  is  very 
convenient  to  speak  of  red,  yellow,  green,  and  otier  rays,  or 
red,  yellow,  and  green  light,  if  a  misunderstanding  is  gcIj 
prevented.* 

§  45.  The  light  transmitted  to  us  from  the  sun  contains  a 
variety  of  rays  of  diflerent  colours.    In  as  far  as  these  are  not 

*  Many  object  to  the  doctrine  here  brou^t  forward,  because  thef 
comprehend  it  as  if  it  would  prove  that  colours  were  nothing  bat 
vibrations  in  the  aether^  and  do  not  consider  that  the  sensation  is  some- 
thing quite  different  from  the  external  means  of  excitation.  See,  in  the 
sfcquel,  §  69  and  §  70. 
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iali  Ti^eeted  in  the  same  mutual  relation  of  num^ter  sm  they 
fall  upon  the  surface,  we  receiye  the  impressions  of  colour. 
No  such  change  happens  in  reflection  from  a  mirror,  but  only 
in  the  dividing  reflection.  Upon  this  depends  the  relation  of 
colours  to  all  surfaces,  white  ^nd  black  included.  A  surface, 
i^rbose  rays,  coming  through  a  dividing  reflection,  all  contain 
tlie  same  proportionate  number  of  rays  of  colour  as  that 
"which  occurs  in  sunlight  when  the  reflection  happens  imme- 
diately in  a  somewhat  copious  manner,  is  in  that  condition 
■frliich  we  call  white ;  if,  on  the  other  hand,  a  very  small 
number  are  reflected,  the  surface  is  black.  If  there  were  a 
surface,  where  no  dividing  reflection  took  place,  it  would  be 
ideally  black,  and  not  seen,  but  only  visible  to  the  eye  by 
opposition  to  what  surrounds  it.  If  there  were  a  surface, 
'which  by  a  dividing  reflection  restored  all  the  rays  it  re- 
ceived, it  would  be  ideally  white. 

§  46.  A  portion  of  the  rays  which  the  sur&ce  has  received 
always  vanish  by  the  dividing  reflection.  It  is  said  of  these 
Tanished  rays,  ^at  they  are  absorbed,  which,  however,  is 
oa^y  intended  as  a  flgm'ative  expression,  by  which  one  would 
denote  that  to  the  direct  impression  of  the  senses  they  have 
vanished,  but .  which  does  not  declare  the  mode  of  action 
which  takes  place. 

§  47.  When  the  absorption  through  a  sur&ce  does  not 
^ect  all  rays  of  c<^ur  in  an  equal  proportion,  but  a  prepon- 
derance of  certain  rays  remains  in  the  reflected  light,  a  cor- 
responding impression  of  colours  is  thence  produced ;  if  most 
of  the  yellow,  orange,  green,  blue,  and  violet  rays  are 
absorbed^  but  only  a  few  of  the  red,  the  sur&ce  is  called  red. 
Since  no  surface  exclusively  reflects  one  single  kind  of  rays 
of  colours,  there  is  neither  a  perfect  red,  orange,  yellow, 
green,  blue,  and  violet  surface,  or  a  perfectly  white  or 
black  one. 

In  the  technical  language  of  natural  philosophy,  neither 
white,  which  is  the  oneness  of  all  colours,  nor  black,  which 
is  the  want  c^  it,  are  called  colours.  On  the  other  hand,  in 
consequence  of  the  direct  impression  of  the  senses,  white 
and  black,  as  inequalities  in  the  impression  which  is  pro- 
duced by  the  dividing  reflection,  are  reckoned  among  the 
colours.  It  may  scHnetimes  be  convenient  to  use  the  word  in 
this  more  extensive  signification,  if  no  misunderstanding  is 
thence  caused. 
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I  48.  Materials  which,  in  a  very  finely  divided  condition, 
exhibit  a  marked  colour,  (the  word  taken  in  its  widest  sig- 
nification, §  47,)  are  employed  for  the  pmpose  of  covering 
the  surfaces  of  other  bodies,  and  are  named,  with  respect 
to  this,  pigments.  The  circumstance  that  in  daily  life  we 
have  called  them  colours,  has  given  occasion  to  many  mis- 
understandings; we  are  too  apt  to  forget,  that  they  only  pro- 
duce a  sensation  for  colour,  since  they  absorb  a  great  deal, 
indeed  most  of  the  light  wluch  is  received.  Even  the  white 
pigments  only  restore  a  part,  although  a  very  important 
part,  of  the  received  light. 

Although  science  clearly  proves,  that  pigments  only  give  a 
feeble  notion  of  the  actual  richness  in  the  colour  of  light, 
most  people  still  consider  them  as  true  colours;  but  they  are 
by  that  means  diverted  tmm.  the  right  point  of  view,  from 
which  they  ought  to  comprehend  the  splendour  of  colours. 
Nothing  can  contribute  more  to  a  correct  sense  of  colours,  than 
to  become  familiar  with  the  development  of  colours  in  refrac- 
tions, bendings,  polarizations,  &c.  It  is  through  these  mani- 
festations of  the  inward  splendour  of  light,  that  we  become 
first  initiated  into  the  enjojrment  of  light  and  colour. 

§  49.  While  we  consider  the  effect  which  colours  have  upon 
us,  we  must  distinguish  between  their  effects  on  small  surfaces, 
for  instance,  on  flowers,  and  upon  more  extended  surfaces,  as 
on  walls  of  rooms,  carpeta,  di^sses.  It  will  be  advisable  to 
treat,  first,  of  the  greater  surfaces.  We  shall  occasionally 
feel  ourselves  called  upon  to  distinguish  again  between  sur- 
faces confined  by  narrow  limits,  somewhat  larger  ones,  and 
those  which  are  very  large,  and  widely  extended,  such  as 
the  blue  heavens,  the  green  surface  of  the  earth,  &;c. 

§  50.  W^hite  surfaces  transmit  to  the  eye  far  more  light 
than  coloured,  which  are  distinguished  from  the  white  by 
this,  that  they  absorb  most  of  the  rays  of  colour,  and  parti- 
cularly because  they  only  reflect  one  or  a  few  kinds  of  it. 
White  is  therefore  opposed  to  all  colours  in  general^  as  the 
bright  is  to  the  dark.  Besides  the  contrast  between  white 
and  coloured  surfaces  is  often  diminished  by  this,  that  only  a 
small  preponderance  of  the  distinguishing  rays  are  reflected 
from  the  coloured  surface,  so  that  the  white  really  prevails  in 
it,  which  is  also  considered  a  bright  colour. 

§  51.  The  most  complete  contrast  naturally  exists  between 
white  and  black,  as  it  does  between  light  and  darkness,  which 
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has  besides  always  been  acknowledged.  The  ordinary  sense 
of  nature  has  taught  man,  from  time  immemorial,  to  discover 
an  indication  of  innocence  and  purity  in  white.  The  pleasure 
we  have  in  light,  the  removal  of  everything  strange,  the 
equilibrimn,  and  the  repose  which  lies  in  it,  are  felt  by  the 
senses,  and  recognized  by  science. 

In  the  same  manner,  our  sense  of  nature  does  not  require 
the  guidance  of  science  to  comprehend  black  as  the  colour  of 
darkness,  as  well  as  that  of  mourning,  since  all  the  joy  we 
find   in  light  is  excluded  from  it.    Although,  at  different 
periods,  and  in  different  countries,  other  colours  have  been 
employed  to  indicate  mourning— for  example,  the  colour  of 
the  falling  leaf — ^yet  black  is  evidently  the  one  destined  by 
nature  for  that  purpose.     If  this  is  doubted  by  any  one,  in 
order  to  remove  his  doubts,  he  should  imagine  lumsclf  placed 
in  a   room  entirely  himg  with  black;  his  seiise  of  nature, 
which  he  cannot  throw  off,  will  declare  the  frame  of  mind 
which  he  must  arrive  at.     It  is  not  to  be  denied,  that  the 
impressions  of  memory  and  habit  may  also  conbibute  to 
make  black  seem  mournful  to  us ;  but  that  does  not  make  it 
less  certain,  that,  independently  of  all  this,  there  is  a  strong 
natural  foundation  for  the  impression  which  we  receive  from 
black.     The  use  of  black  in  the  dress  of  the  clergy  might  be 
thus  explained,  that  it  keeps  at  a  distance  all  distracting 
thoughts,  all  the  feelings  of  joy  in  Hfe  which  is  imited  to 
details;  but,  on  closer  consideration,  it  leads  us  to  thoughts 
of  darkness,  as  the  mother  of  solemnity,  and  awakens  a  sen- 
sation of  it.  (§  37.)    The  use  of  black  dresses,  in  circum- 
stances when  they  are  meant  to  indicate  nothing,  depends 
upon  the  mere  absence  of  colour.     If  the  thing  is  viewed  on 
this  side,  it  is  only  recommended,  because  its  use  serves  to 
render  inconspicuous  what  might  not  suitably  appear  in  all 
cases  where  dress  is  appropriate.     It  thereby  receives  a 
certain  general  utility  which  real  colours  do  not  possess. 
The  same  universality  belongs  also  to  white.     But  the  utility 
of  both  depends  upon  different  conditions. 

It  must  be  remarked  that,  with  regard  to  significance,  we 
must  distinguish  between  dull  black  and  that  which  has  a 
gloss  on  it.  The  first  is  the  real  clothing  of  darkness  and 
of  mourning,  the  last  receives  from  its  gloss  an  addition  of 
%^t,  by  which  the  melancholy  impression  is  more  or  less 
lost. 
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It  is  well  known,  that  white  is  principally  employed  in  iJie 
dress  of  women,  and  particularly  for  yoni^  people.  Since 
the  dress  of  men  must  be  exposed  to  many  changes  of  wea- 
ther, and  to  a  Tariety  of  woHc  and  occupation,  we  cannot 
easily  use  the  material  which  otherwise  would  recommend 
itself,  namely,  that  which  can  be  easily  washed  and  bleached; 
it  must  therefinre  be  black,  if  it  is  to  possess  the  requisite 
character  of  uniyersality.  By  means  of  the  gloss  which  we 
are  now  able  to  give  to  wooUen  materials,  the  degree  of 
melancholy  about  them  is  removed  as  far  as  is  thought  reqcd- 
site.  White,  when  emjdoyed  in  dress,  will  not  allow  of  any 
gloss,  because  without  that  it  has  suffici^t  light,  and  His 
gloss  would  therefore  dazzle,  and  would  besides  make  ^be 
forms  less  striking  to  the  eye. 

§  52.  The  dress  of  women  has  a  far  greater  sur£M>e,  and 
conceals  much  more  of  the  form  than  men's  dress.  It  is, 
tiierefore,  easy  to  imderstand,  why  the  colour  o(  the  dress  is 
of  much  greater  importance  with  women  than  wiih.  mean. 
Perhaps  this  is  not  the  only  reason,  but  if  there  were  no 
other,  it  would  be  sufficient  to  establish  a  great  difference. 

§  53.  As  black  is  not  a  colour  adapted  to  the  interior  of 
houses,  unless  some  particular  object  is  aimed  at,  bo  neither 
is  white  suited  to  it.  It  yields  too  much  light.  Perfect  snow^ 
white  would  be  almost  imbearable. 

When  the  earth  is  covered  with  snow,  we  have  a  great 
surface  presented  to  us,  which  the  eye  can  hardly  endure, 
except  under  a  feeble  .light, — for  example,  moonlight.  The 
dazzling  quality  of  snow  is  increased  still  more  by  its  bright- 
ness. 

§  54.  Red  is  produced  by  the  greatest  waves  of  light.  The 
red  light  which  is  developed  by  the  prism  firom  the  sun-light, 
also  yields  the  greatest  amount  of  heat.  Experience  shows 
that  this  light  acts  strongly  upon  the  eye.  Its  colour  is  tiius, 
according  to  circumstances,  enlivening  or  disturbing,  particu- 
larly the  last,  on  widely  extended  surfaces.  It  is  well  known 
that  certain  animals  are  disturbed  by  this  coloiu'.  Painters 
have  always  considered  it  as  a  warm  colour  to  the  eye.  The 
discoveries  of  modem  natural  philosophy  coincide  in  me  decla- 
ration of  this  feeling.  Mixed  with  white,  as*  bright  red,  it 
is  cheerful,  without  this  dilution  it  is  gorgeous.  The  same 
colour  may,  as  Goethe  says,  be  adapted  to  the  gaiety  <^ 
youth  and  the  dignity  of  age.    We  have  here  only  treated 
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of  actual  red.     It  will  i^ipear  in  its  ccmibiiiation  with  other 
colours  in  what  follows.* 

§  55.  Orange  is  produced  by  wayes  of  light  of  a  some^ 
what  less  breadth  than  those  of  red.  Its  actual  heat  is  also 
rather  less ;  on  the  other  hand,  the  light  of  the  sun  contains 
much  more  of  it,  so  that  the  strength  of  its  light  is  much 
greater.  By  this  means  it  receives  a  greater  activity,  and 
the  enlivening  as  well  as  the  disturbing  activity  thence 
receives  a  greater  significance,  and  allows  it  here  to  surpass 
the  pure  red.  By  different  mixtures  of  red  and  orange  many 
intermediate  impressions  may  of  course  be  produced,  in  which 
the  arousing,  tiie  animating,  the  splendid,  the  disturbing, 
more  or  less  prevails. 

§  56.  Yellow  again  has  a  still  less  breadth  of  waves  than 
the  two  preceding  colours,  but  greater  power  of  light,  which 
is  proved  by  measurements  of  light.  It  is  clear,  gay,  and 
softly  exciting.  The  experience  of  yellow  walls,  curtains, 
&c.  sufficiently  proves  this  impression.  Its  effect  is  more 
especially  increased  by  polishing,  which  we  learn  from  gold 
and  by  what  we  remark  in  shining  stuSs,  It  is  as  if  this 
colour,  which  produces  the  most  light,  were  not  able  to 
exhibit  itself  in  its  full  splendour  without  polish.  Any  con- 
tamination makes  it  disagreeable  to  the  eye,  which  is  also 
the  case  with  white. 

§  57.  Green  stands  halfway  between  the  c(^ours  as  regards 
the  breadth  of  the  waves,  the  effect  of  heat,  and  the  power  of 
light.  This  equilibrium  gives  it  a  peculiar  repose,  which 
wakes  gre&a.  particularly  suitable  for  a  room  which  is  daily 
occupied. 

§  58.  Blue  has,  again,  less  breadth  of  waves,  less  warmth, 
less  power  of  light,  than  the  preceding  c(dours.  When  sur^ 
rounding  us  it  makes  a  somewhat  cold  as  well  as  dark  impres- 
don  upon  us.  But  this  may,  of  course,  be  diminished  by  the 
mixture  of, white. 

§  69.  Violet,  again,  is  inferior  to  blue  in  breadth  of  waves, 
in  heat,  and  power  of  light.  It  strongly  approaches  dark* 
ness,  and  is  for  the  most  part  very  much  mixed  with  white. 
Goethe  finds  something  disturbing  in  it,  but  very  justly 

*  I  cite  Goethe  both  here  and  in  what  I  have  further  to  say  on  the 
effect  of  colour,  but  I  essentially  differ  from  liim  in  his  theory.  It  will, 
besides,  be  quite  evident  how  much  I  hare  had  to  add  and  to  correct  by 
the  applicatiDa  of  Natural  Pfailosopfay, 
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of  a  different  sort  from  the  excitmg  unquiet  of  the  more 
active  rays.  It  produces  the  disturbing  influence  of  a  want 
of  sometliing  being  missed. 

§  60.  The  unequal  satisfaction  which  different  people  feel 
with  the  same  colour,  particularly  in  what  surrounds  them 
and  in  dress,  we  can  easily  understand,  from  the  unequal  tone 
of  the  nerves,  in  consequence  of  which  some  are  particularly 
delighted  witii  strong  impressions,  others  with  softer.  Inas- 
much as  a  person  has  selected  the  colour  surrounding  him 
solely  from  the  impression  which  colours  are  ac<;ustomed  to 
produce  upon  him,  this  choice  will  be  connected  with  many 
of  his  other  inclinations. 

§  61.  Besides  the  impression  which  we  receive  from 
colours  in  consequence  of  their  direct  relations  with  light, 
there  are  others  which  are  founded  on  their  indirect  relations. 

Among  these,  those  deserve  particular  attention  which 
arise  from  such  popular  notions  (associations  of  ideas)  which 
connect  the  thought  of  a  certain  colour  with  the  impression 
of  strongly  coloured  objects  in  nature.  They  have  a  far 
greater  significance  than  those  combined  notions  which  arise 
from  many  arbitrary  determinations  of  social  life. 

Red  reminds  us  of  blood,  which  is  one  of  the  great 
sources  of  life  in  our  bodies.  Where  its  colour  shines 
through  the  surface  of  the  body,  it  shows  health  and  strength 
of  life.  The  exceptions  which  are  conveyed  by  an  unhealSiy 
predominance  of  this  colour  do  not  prevent  us  fix>m  recog- 
nizing this  principal  impression.  Among  those  races  where 
the  colour  of  the  skin  is  black,  and  where,  consequently,  the 
relation  between  the  colour  of  the  skin  and  the  colour  of  the 
blood  is  not  so  easily  recognized,  the  apprehension  of  this 
subject  must  be  different. 

The  same  may  be  applied  to  many  peculiar  colotirs  of  the 
skin,  in  whole  races  of  people ;  so  that  the  intuitiye  percejn 
tion  here  mentioned  may  belong  in  its  totality  to  the  whole 
Caucasian  race.  Orange  reminds  us  of  fire,  green  of  the 
fields  and  woods,  and  thence  of  the  firm  surface  of  the  earth 
contrasted  with  the  sea.  Blue  reminds  us  of  the  sky,  and 
not  so  essentially  of  the  sea,  which  only  receives  its  colom* 
by  reflection  from  the  sky.  It  also  reminds  us  of  distance. 
Goethe  says  that  blue  is  a  stimulating  negation.  We  leam 
from  natural  science  that  blue,  imited  with  violet,  is  reflected 
back  every  time  that  light  passes  through  a  less  occupied 
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roaoe,  namely,  a  Tacuum.  That  expression  of  Goethe*s  is, 
therefore,  very  well  adapted  to  the  nature  of  the  thing,  and 
to  the  recollections  of  nature  which  are  called  forth  in  us. 
Violet  and  hlue  also  indicate  darkness,  since  they  are  the 
colours  containing  the  least  light,  and  the  pigments  which 
they  represent  are  easiest  converted  into  black. 

The  symbolical  meaning  which  is  attributed  to  certain 
coloxirs  is  also  founded  on  nature,  although  more  remotely, 
and  not  in  all  parts  with  equal  foundation.     We  have  spoken 
already,  in  §  50  and  §  51,  of  white  being  the  colour  of  inno* 
cence,  and  black  of  mourning.    Their  symbolical  signification 
is  most  apparently  founded  on  nature.     Red,  as  a  symbol  of 
love,  has  probably  received  its  meaning  from  the  colour  of 
the  blood,  with  which  is  united  our  ideas  of  the  heart,  of 
heat,  and  of  the  intensity  of  life.     Yellow  is  said  to  denote 
falsehood,  for  which  I  cannot  so  easily  find  a  satisfactory 
reason,  except  that  it  indicates  the  deceitfulness  of  that  which 
shines,  which  may  also  be  justified  by  the  facility  with  which 
yellow,  when  it  departs  from  its  purity,  becomes  disagreeable. 
That  green  should  indicate  hope,  seems  founded  on  the  pro- 
mising green  of  spring ;  if  we  only  considered  the  satisfaction 
with  which  the  eye  can,  as  it  were,  rest  upon  it,  we  should 
rather  call  it  the  colour  of  trust :  blue  is  called  the  colour  of 
fidelity;  but  since  faith,  hope,  and  love  are  so  frequently 
named  together,  and  since  each  of  the  two  last  mentioned  has 
its  symbolical  colour,  it  appears  to  me  that  we  must  also 
assume  that  one  of  the  colours  must  likewise  be  applied  to 
this  noble  quality.     It  is  sufficiently  evident  that  blue,  since 
it  indicates  distance,  vacuity  from  matter,  therefore  the  im- 
material, is  suitable  for  a  symbol  of  faith;  but  this  appre- 
hension is  first  properly  introduced  into  the  circle  of  our 
perception,  when  it  is  seen  in  the  colour  of  the  sky,  and  the 
thoughts  of  it  first  leads  us  away  from  the  earthly.     It  is 
besides  certain  that  faith  and  constancy  are  also  denoted  by 
blue,  and  we  may  have  been  led  to  think  so  by  the  repose 
in  blue  (§  58),  and  by  the  feeling,  that  of  all  colours  it 
is  the  least  splendid,  with  the  exception  of  violet,  which, 
if  we  really  speak  of  the  actual  violet  of  light,   and  do 
not  confound  it  with  a  mixture  of  colours  which  contains 
more  red  in  it  than  this,  is  such  a  feeble  light,  and  has  in 
consequence  so  little  power,  that  when  we  speak  of  colours,  it 
is  not  much  considered,  and  is  seldom  used.    I  believe,  how- 
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eTer,  that  many  who  haTc  a  delicate  sense  far  ooloor,  wuiiid 
agree  in  calling  it  the  colour  of  earnest  longing. 

§  62.  Goethe  says,  that  through  a  blue  glass  we  see  every- 
thing in  a  mournful  light,  and  through  red  glass  in  a  fearfol 
light ;  but  this  assertion  must  be  understood  in  a  very  limited 
sense.  Through  a  blue  glass,  we  see  faces,  trees,  red  roo&, 
&c.,  in  a  mournful  light;  because  the  red,  yellow,  and  green 
light  is  almost  taken  away  by  the  blue  glass,  so  that  the  eye 
neither  receives  the  preponderance  of  rays  of  colour  whidi 
are  contained  in  the  light  in  order  that  the  objects  may  pro- 
portionately send  back  their  colour,  nor  the  red,  yeUow,  and 
green  rays  of  colour  which  are  contained  in  the  unmixed 
light,  that  they  reflect.  We  therefore  behold  the  objects  ia 
an  unnatural  and  feeble  light ;  but  that  does  not  occur  when 
we  see  blue  objects  through  blue  glass,  such  as  the  sky  and 
the  sea.  The  same  method  of  observation  may  be  applied  to 
the  view  we  obtain  through  other  coloured  glasses ;  for  ex- 
ample, through  red.  Heaven  and  earth  appear  as  if  they 
were  all  on  fire.  This  impression  becomes  still  more  terrible, 
because  the  red  iUimiination  being  both  very  active  and 
reflected  from  great  surfaces,  is  disquieting ;  but  if  through 
such  glasses  we  see  objects  which  ought  to  be  red,  as  the 
countenances  of  men,  the  impression  is  often  cheerful  and 
enlivening. 

§  63.  It  has  been  proved  by  numerous  experiments,  that 
certain  rays  of  colour  form,  in  their  combination,  white.  The 
accompanying  figure  will  best  illustrate  which  these  are. 

By  the  letters  in  this  figure,  the  colours 
are  thus  marked:  r,  red;  o,  orange;  y, 
yellow;  yr,  green;  h,  blue;  v,  violet. 
Two  colours,  which  are  opposite  one 
another,  complete  each  other  in  white: 
Red  and  green,  orange  and  blue,  yellow 
and  violet.  Now  our  perception  of  colour 
recognizes  each  of  such  pairs  of  comple- 
mental  colours  to  be  harmonious  colours,  which  constitute  a 
totality  of  light,  and  with  it  a  harmony  of  colours.  Goethe 
has  treated  this  very  successfully. 

§  64.  Two  colours,  between  which  there  is  only  one  intw* 
mediate  colour,  constitute,  according  to  Goethe,  characteristic 
combinations  of  colour ;  for  example,  red  and  yellow,  yellow 
and  blue,  blue  and  red.    He  mentions  that  these  combina* 


TSE  KATTTBAI.  PHILOSOPHY  OP  THE  BBATTTIPUL.     399 

ticms  are  on  t^at  account  made  use  of  in  unifcMins.  But  this 
does  xiot  appear  to  be  the  only  reason ;  for  orange  and  green, 
green,  and  violet,  violet  and  (grange,  are  not  easily  so  em- 
ployecL,  although  green  is  used  in  uniforms.  But  we  may 
liere  remark,  that  this  green  is  almost  always  dark,  and  ap- 
proaefa.es  blue.  Besides,  it  appears  that  the  size  and  division 
of  the  surface  must  be  also  taken  into  consideration;  for 
yellow  for  the  coat,  and  red  and  blue  for  the  lower  garments, 
do  not  meet  with  approbation.  Besides  the  size  and  division 
of  the  sur&ce,  the  strength  of  light,  and  the  gloss,  must  also 
be  taken  into  consideration. 

§  65.  The  juxtaposition  of  ne^hbouring  colours  does  not 
ms^e    an  agreeable  impression  upon  us,  imless  particular 
conditions  are  added.     Goethe  says  that  green  with  yeUow 
bas  something  ordinary  in  it,  but  in  a  cheerful  sense ;  green 
with,  "blue  is  ordinary  in  a  repulsive  sense.    This  can  only  be 
granted,  and  is  also  hardly  understood  in  a  more  extensive 
meaning  than  in  the  case  where  colours  are  immixed,  and 
when  they  are  about  equally  strong,  and  occupy  equal  space. 
Some  examples  will  warn  us  against  too  exaggerated  an  ap- 
plication of  this  axiom,  and  at  the  same  time  show  what  a 
variety  of  conditions  must  also  be  here  considered.    The 
blue  of  the  sky,  seen  through  the  green  tops  of  the  trees, 
always  produces  a  joyful  impression.     It  imdoubtedly  ap- 
pears most  beautiful  when  the  leaves  are  turning  rather 
yeUow,  so  that  the  green  colour  of  the  leaf  is  not  so  close  to 
the  blue  of  the  sky,  which  in  some  degree  approaches  to  the 
violet ;  but  even  when  the  green  of  the  leaves  changes  into 
blue-green,  there  is  beauty  in  the  impression.     This  undoubt- 
edly proceeds  from  the  preponderating  force  of  light  in  the 
blue  of  the  sky.    The  pleasure  we  have  in  light  itself  must 
have  an  important  share  in  it,  since,  while  we  are  imder  the 
branches  of  the  tree,  we  are  in  a  shade,  which  enlivens  the 
light  of  the  sky. 

The  little  blue  flower  of  the  **  Forget  me  not,"  attracts  the 
eye  in  the  midst  of  the  green  surrounding  it.  Here  the 
smallness  of  the  surface,  the  clear  light  of  the  colour,  and  its 
distribution  upon  a  beautifully  formed  flower,  appear  to  have 
a  great  share  in  the  favourable  impression;  but  so  far  is 
certain,  that  the  juxtaposition  of  the  blue  with  the  green 
has  no  imfavourable  influence  here.  Every  one  will  easily, 
from  his  own  experience,  recall  various  examples  both  of  blue 
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and  yellow  flowers,  surrounded  by  green,  whicli  afford  enjoy- 
ment to  the  eye.  I  will  now  make  an  observation  which 
I  have  not  yet  had  an  opportunity  to  submit  to  proper  reflec- 
tion, but  which  is.  however,  founded  upon  the  joint  impres- 
sion of  my  daily  experiences ;  namely,  that  green  when  placed 
next  to  the  most  lichly  coloured  flowers,  and,  if  I  am  not 
mistaken,  especially  next  to  yellow  and  blue,  is  very  far 
removed  from  pure  green,  so  that  it  may  be  said  to  contain 
very  little  actual  green.  Besides,  the  flower  often  has  a  great 
deal  of  gloss  upon  it,  and  it  not  unfrequently  happens  that 
the  power  of  light  and  colour  is  weakened  in  the  stalk  and 
leaves  by  their  being  clothed  with  a  hairy  covering. 

I  venture  to  add  one  more  observation,  which  Natural 
Science  has  hardly  yet  enabled  us  circumstantiaUy  to  prove, 
but  which  appears  to  me  to  possess  a  great  inward  proba- 
bility; namely,  that  the  opposition  which  always  arises  by  the 
sepai-ation  of  matter,  might  also  be  expressed  in  ihe  opposition 
of  colours.  Consequently,  in  the  instance  here  mentioned, 
the  separation  of  those  materials,  by  which  certain  combina- 
tions are  formed  which  belong  to  the  petals,  and  of  others 
which  are  retained  in  the  stalk  and  in  the  leaves,  produce 
the  opposition.  It  may  certainly  be  alleged  against  this 
supposition,  that  the  chemical  separations  which  are  here 
intended,  do  not  only  consist  in  a  separation  of  the  matter 
•within  the  limits  of  the  plant,  but  also  in  the  abstraction 
of  certain  materials  in  the  surrounding  air;  but  even  with 
respect  to  this,  there  appears  to  be  an  opposition  between  the 
green  and  the  coloured  surfaces. 

The  application  of  the  theory  of  beauty  to  the  vegetable 
kingdom,  and  especially  to  flowers,  will  certainly  give  rise  to 
a  new  development  and  more  accurate  determinations  of 
many  parts  of  the  universal  theory  of  beauty.  The  juxta- 
position of  the  different  figures  of  leaves,  of  petals  and  the 
parts  of  fructification,  the  various  differences  which  arise 
from  the  variety  of  colours,  and  from  the  marks  of  colour  in 
many  flowers,  in  the  petals  and  parts  of  fructification;  the 
Tarious  conditions  of  the  surfaces,  of  which  a  shining  surface 
has  already  been  mentioned,  but  among  which  many  mwst 
still  be  cited,  for  example,  those  with  a  velvet  surface;  the 
relative  distance  in  which  flowers  and  leaves  are  placed  with 
what  surrounds  them.  But  all  this  must  be  taken  into  consi- 
deration along  with  much  which  has  not  been  yet  thought  of. 
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§  66.  The  opposition  of  light  and  darjmess  is  apparent  in 
many  ways  in  the  juxtaposition  of  colours.  Flowers  with 
strong  light  colours,  for  example,  yeUow,  are  especially 
adapted  for  stuffs  with  a  dark  ground;,  upon  a  light  ground, 
on  the  contrary,  feebly  light  colours  are  the  best,  for  example, 
blue.  Bed  flowers  are  as  well  adapted  for  a  dark  ground  as 
for  a  light,  because  this  colour  has  a  middle  degree  of  the 
power  of  light,  and  also  prevails  on  account  of  the  size  of  its 
vibrations. 

.  §  67.  The  great  influence  of  a  shining  surface  in  the  rela- 
tions of  beauty  has  certainly  been  often  mentioned  in  the 
preceding  passages,  but  with  only  a  few  applications.  Bright- 
ness forms  an  important  part  in  the  impressions  which  we 
receiTe  from  all  nature.  The  blue  of  the  sky  would  not  produce 
the  same  impression  upon  us,  if  its  brightoess  were  wanting. 
The  brightness  of  water,  contrasted  with  the  feeble  light  of 
the  surface  of  the  earth,  contributes  to  enliven  the  landscape 
in  an  extraordinary  manner,  as  is  well  known,  so  that  the 
waters  have  been  called  the  eyes  of  landscapes,  to  which, 
notion  we  are  justly  led  by  our  lively  impression  of  the  bright- 
ness of  the  eye.  Every  one  must  have  observed  the  delight- 
ful impression  of  beauty  which  we  receive  from  the  reflection 
of  objects  in  a  quiet  surface  of  water.  Besides  other  things 
which  contribute  to  make  this  image  so  attractive,  its  bright- 
ness has  a  great  influence.  The  smooth  surface  of  water, 
which  reflects  a  great  portion  of  the  light  of  the  sky,  covers 
the  painting  which  is  exhibited  to  us  with  its  brightness  in  a 
more  vivid  .manner  than  the  most  beautiful  varnish  could  do. 
The  various  altematBons  in  the  brightness  of  the  water  (which 
is  at  the  same  time  influenced  by  colour)  also  deserve  notice. 
It  is  well  known  that  on  a  day  in  which  the  sky  is  blue,  the 
water  is  so  also,  since  it  reflects  the  light  of  the  sky.  But  if 
we  turn  our  eyes  upon  those  parts  of  the  expanse  of  water 
which  are  very  distant  from  ns,  and  from  which  we  conse- 
quently receive  the  reflected  light  at  very  acute  angles,  we 
^all  find  that  the  brightness  is  much  stronger  here,  for  the 
smaller  the  angle  of  incidence,  the  laiger  are  the  number  of 
incident  rays  reflected.  By  this  means  the  brightness  increases 
in  intensity  till  it  resembles  metal,  and  since  but  little  of  the 
blue  of  the  sky  is  mixed  up  with  it,  it  has  a  really  silvery 
brightness.  This  effect  is  produced  to  a  still  greater  degree 
by  the  direct  light  of  the  sun  by  day,  or  the  direct  light  of 
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flie  moon  at  night.  Paintars  seldom  fail  in  their  repre- 
sentationa-  of  this  condition  of  nature,  which  they  leam  l>y 
acute  observation;  but  a  poet  might  perceive  the  same  thing, 
were  he  to  sit  beside  a  brook,  and  look  down  into  the  silver 
waves. 

It  need  hardly  be  repeated  that  the  brightness  of  the 
evening  and  the  morning  red,  of  the  rainbow,  and  many  such 
phenomena  of  the  air,  constitute  a  part  of  their  beauty.  In 
all  cases,  where  the  brightness  is  stronger  than  the  eye  can 
conveniently  bear,  it  is  well-known  that  it  will  become 
dazzling,  and  by  its  incongruity  with  the  rest  of  the  power 
of  apprehension,  disturbing  to  ihe  impression  of  beauty. 

§  68.  We  have  here  considered  the  e£Ssct  of  light  and 
colour  in  the  Tarious  relations  in  which  they  externally  appear 
to  us.     Since  these  elects  also  occur  in  our  own  (n:gans  of 
sense,  it  appears  that,  in  order  to  understand  them,  it  would 
be  best  to.  turn  our  attention  upon  ourselves.     Neither  must 
tills  be  delayed;  tiioi^  the  changes  which  take  place  in  oar 
own  organs  of  sense  possess  only  a  small  share  of  the  distini^- 
ness  which  is  requisite  to  arrive  at  some  insight.     On  the 
contraiy,  we  must  treat  our  own  eye  as  if  it  vrere  something 
external  to  us;  for  example,  from  the  dissection  of  the  human 
eye  we  must  learn  to  know  its  wonderful  structure,  and  by  our 
investigations  into  the  g^ieral  laws  of  the  moticai  <^  light, 
the  laws  of  refraction,  and  its  capalnlity  to  form  pictures,  we 
must  inquire  into  the  laws  of  the  external  world  by  which  sight 
is  made  intelligible  to  us.     This  has  been  confirmed  by  an  | 
extensive  scientific  experience,  and  we  ought  not  to  be  misled  J 
by  the  circumstance  tiiat  one  remarkable  mind,  Goetiie,  was  I 
of  opinion  that  the  usual  path  of  science  in  the  treatment  of 
the  doctrine  of  light,  conducts  on  a  false  track.     But  now 
that  we  have  observed  the  e£feets  of  light,  where  they  best 
reveal  their  nature  to  us,  we  may  again  return  to  ourselves 
with  the  profit  we  have  obtained  from  the  external  woild. 
Both  considerations  must  be  regarded  separately,  because  we 
cannot  employ  them  tc^ether,  but  we  must  never  foi^pet  that 
they  both  belong  to  one  whdb,  in  which  tiie  extenal  and 
fhe  internal  are  no  longer  separated. 

§  69.  Anything  which  influences  the  nerve  of  the  eye,  even  ■ 
a  pressure,  a  blow,  a  direct  mechanical  touch,  px>duces  a 
sensation  of  light,  and  with  it  a  sensation  of  colour,  but  do 
other  sensation;  whereas  we  cannot  produce  a  sensation'of 
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Isght,  by  influencing  any  nerve  which  is  not  connected  witk 
tJie  nerre  of  sight.  Therefore,  the  eether-waves  act  upon  our 
nerves  of  sight,  similar  to  other  mechanical  forces,  but  they 
«ure  the  only  ones  able  to  awaken  a  sensation  of  light,  which 
18  capable  of  communicating  to  us  a  knowledge  of  the 
-external  world.  The  eye  is  not,  however,  here  subject  to 
efferent  conditions  than  the  other  organs  of  the  senses ;  for, 
in  perfect  accordance  with  it,  the  ferces  which  act  upon  tte 
nerves  of  hearing,  produce  only  sensations  of  tones,  dnise 
acting  (m  the  nerves  of  smell,  only  sensations  of  smell,  and 
eo  on. 

§  70.  This  reference  to  the  mechanical  view  of  the  action 
-cf  light,  ought  not,  however,  to  induce  us  to  overlook  much 
more  that  it  contains,  and  which  is  i-equisite  fwr  a  perception 
of  the  impression  of  the  senses  in  its  totality.  This  impres- 
sion consists  naturally  of  two  principal  active  forces,  the 
€Etlier- waves  and  the  capacity  of  our  senses,  and  is  the  united 
effect  of  both.  But  many  others  lie  concealed  in  these  two 
principal  activities. 

A  thick  veil  is  thrown  over  the  action  of  the  nerves  of 
the  senses;  but  we  know  rather  more  of  the  action  of  the 
waves  of  light;  and  this  knoiidedge  is  such  that  it  permits 
us  to  guess  fiomediing  about  the  action  of  the  nerve  of 
sigiit.  We  know  from  experiments,  that  l^ht  produces  a 
^ange  on  every  sur^Eioe  upon  which  it  creates  pictures; 
so  that  a  disposition,  or  tondency,  to  re-create  the  same 
picture,  after  the  light  has  ceased  to  a^  is  still  retained  lor 
a  certain  time,  and  can  be  made  perceptible  by  a  certain 
emidensalion  of  steam.  In  ^aie  nerve  of  sight  a  similar 
creation  of  a  picture  takes  plaoe,  of  whose  duraticm  we  are 
instructed  by  ^Slae  sense  itself.  If  we  do  not  limit  onr  idea  of 
chemical  action  merely  to  apparent  combinaticms  or  separa- 
tions of  materials,  but  if  we  ascribe  to  it  all  inward  changes 
"oi  condition,  we  thenoe  learn,  that  in  the  creation  of  the 
picture,  a  diemical  aetkm  mvst  be  produced  on  the  n^rve  of 
si^it.  Biit  even  if  we  did  not  allow  it  this  name,  we  cannot 
<daiy  ^at  «ueh  a  dumge  in  the  conditicm  of  the  surface  iB 
very  important,  and  is  acoompamed  in  the  surfaces  of  inani- 
mate bodies  by  concealed  electric  and  magnetic  circulations. 
We  can  scarcely  dive^  ourselves  oi  the  idea,  that  something 
tsiiular  takes  place  in  i3a&  nerve  of  sigbt  itself.     In  short,  in 
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the  sensation  of  sight,  the  combined  forces  of  the  world 
express  themselves,  however  hidden  and  secret  they  may  be. 

In  all  that  we  learn  from  science  about  the  sensation  of 
feeling,  we  shall  only  henceforth  bring  forward  that  which 
is  most  nearly  connected  with  the  comprehension  of  the 
Beautiful. 

§  71.  In  the  same  manner  as  each  effect  requires  time  to 
be  produced  and  time  to  vanish,  so  it  is  also  with  the  sensations 
of  sight.  However  quickly  these  may  come  and  vanish,  never- 
theless we  have  decided  experiences  concerning  them.  Every 
impression  is  succeeded  by  an  endeavour  after  an  opposite 
sensation :  after  a  sensation  of  light,  a  sensation  of  darlmess; 
after  a  sensation  of  red  there  follows  the  complemental  colour 
(§  ^^)>  green,  and  inversely  after  the  sensation  of  green 
there  foUows  red,  and  so  on.  These  changes  are  usually 
too  feeble  to  be  remarked,  but  we  perceive  them  when  we 
try  stronger  impressions,  and  exclude  other  effects  of  light 
which  might  alter  the  relations.  In  experiments  with  strong 
white  light,  several  developments  of  colour  occur^  which  must 
be  omitted  here. 

§  72.  We  can  more  easily  convince  ourselves  of  similar 
effects  by  experiments  on  illuminated  white  and  coloured 
objects.  If  we  look  at  a  strongly  illuminated  white  figure 
upon  a  dark  ground,  and  then  turn  our  eye  upon  a  white 
surface,  we  see  upon  it  the  image  of  the  same  figure,  but 
darker  than  the  rest  of  the  surface.  If  the  experiment  is 
made  with  a  dark  figure  upon  a  light  groimd,  the  image 
.  upon  the  white  surface  appears  lighter  than  it.  This  last 
case  does  not  essentially  differ  from  the  first,  for  the  ground 
creates  the  image  just  as  much  in  the  eye  as  the  figure,  and 
they  only  assume  different  places  in  the  two  experiments.  If 
Ihe  same  experiment  is  made  with  coloured  figures,  we  see 
likewise,  when  we  turn  our  eye  upon  the  white  ground,  the 
same  figure  but  with  complemental  colours.  Thus  the  coun- 
terfeit of  a  red  figure  is  green,  of  a  green  figure  red,  &c. 

§  73.  If  we  look  for  a  long  time  at  a  coloured  picture  upon 
a  white  ground,  we  shall  see  it  cover  itself  with  the  complex 
mental  colours.  It  has  not  been  yet  ascertained  whether  the 
reason  of  this  is,  that  there  is  really  produced  on  the  retina 
of  the  eye  a  sensation  of  complemental  colours,  externally 
round  the  picture  of  the  object,  or  whether  the  eye,  which  is 
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never  perfectly  still,  causes  some  part  of  the  retina  of  the 
eye,  -which  formerly  received  the  picture,  now  to  receive  the 
impression  from  the  ground. 

The  condition  here  treated  of  is  not  without  its  prac- 
tical importance.  If  we  desire  to  imitate  a  pattern  or  a 
painting  by  embroidery  or  weaving,  and  if  we  select  the 
coloured  threads  without  regard  to  the  influence  which  their 
Juxtaposition  exercises  upon  the  impression,  we  shall  see, 
when  the  work  is  completed,  that  we  have  been  deceived. 
We  must,  therefore,  with  reference  to  this,  make  previous 
experiments. 

§  74.  But  from  all  this  we  perceive  that  the  nature  of  the 
eye  itself  conveys  with  it  the  development  of  harmonious 
colours.  This  could  not  also  be  otherwise,  for  if  it  contains 
tiie  "whole  capacity  of  developing  light,  each  development  of 
of  light  and  colour  requires  its  opposite.  But  the  method  of 
proceeding  in  natural  science  does  not  allow  us  to  build  upon 
such  proofs,  but  to  represent  truth  in  a  series  of  perceptions, 
of  which;  besides,  only  some  few  have  been  here  brought 
forward  as  examples. 

It  will  now  be  instructive  to  reconsider  the  relations  which 
are  represented  in  §  63 — §  65. 

When  two  complemental  colours  are  placed  beside  one 
another,  they  will  strengthen  each  other;  the  red,  for  ex- 
ample, placed  next  to  the  green,  will  become  a  deeper  red, 
and  the  green  at  the  same  time  a  stronger  green.  It  thus 
happens  that  the  harmony  of  colours  is  realized  to  our  feel- 
ings, which  is  already  determined  by  this,  that  the  comple- 
mental colours  constitute  a  totality  of  colour. 

In  the  juxtaposition  of  colours,  which  we  have  called  the 
characteristic  combinations,  the  reciprocal  effect  produces 
some  additional  force  and  alteration.  In  order  to  make  this 
apparent,  we  will  exhibit  the  characteristic  colours  in  pairs, 
and  that  colour  shall  be  placed  imder  each  which  calls  forth 
the  feeling  of  the  other. 

Yellow  — Blue         I      Red     —Yellow      I      Red       —Blue 
Orange — Violet       |      Violet  —  Green       |      Orange  —  Green. 

If,  on  the  contrary,  we  place  together  the  neighbouring  colours, 
a  completely  different  relation  is  produced ;  for  example  :«— 

Yellow  —  Green     .     I  Green    —    Blue 

Red      —  Violet  |  Orange  —    Red. 
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We  see,  in  the  last  case,  that  to  one  colour  in  each  pair  an 
entirely  new  colour  is  added,  whereas  in  the  first  case  it  is  a 
colour  which  contains  something  of  its  own. 

It  also  here  appears  how  the  idea  that  the  complemental 
colours  must  form  a  harmony,  because  they  constitute  a 
totality  of  colours,  is  realized  to  the  feelings,  not  through  an 
accidental  combination,  but  from  the  necessary  harmony  which 
is  the  consequence  of  common  fundamental  laws. 

§  75.  It  is  sufficiently  known  by  daily  experience  how 
much  colours  serve  to  embellish  the  surface  of  things.  So  far 
as  this  embellishment  only  consists  in  an  arbitrary  application 
of  colours,  the  effect  of  it  must  depend  merely  upon  the 
general  laws  of  the  relations  of  colours.  In  natural  produc- 
tions, whether  they  are  minerals,  plants,  or  animals,  the 
colours  are  imdoubtedly  determined  by  laws,  according  to 
which  they  are  dependent  partly  on  the  peculiar  nature  of 
the  object,  partly  on  its  relation  to  the  external  world.  These 
laws  will  imdoubtedly  long  remain  an  object  of  inyestigation 
for  future  times.  Our  knowledge  concerning  them  is  still 
too  scattered  and  disconnected  to  make  any  use  of  it  in  the 
natm*al  philosophy  of  the  Beautiful,  whereas  there  are  cases 
where  form  and  colour  may  be  perfectly  comprehended  by  us 
as  the  production  of  the  same  natural  action ;  from  these 
observations  we  may  already  learn  something. 

§  76.  The  Rainbow  belongs  to  such  forms.  It  is  not  part 
of  the  design  of  this  representation,  to  repeat  here  the  well* 
known  theory  of  the  rainbow ;  it  may  justly  be  assumed  as 
known.  We  learn  from  this  theory,  that  the  form  of  an  arch 
is  the  necessary  consequence  of  those  laws  by  which  the  light 
is  refracted  and  reflected  in  the  drops  of  rain.  But  by  the 
same  natural  action  by  which  this  arch  is  formed,  the  rays  of 
colour  which  the  white  light  contains  are  separated,  and  a 
harmony  of  colours  is  developed,  in  which  all  the  colours  of 
sunlight  appear  before  us,  both  in  their  separation,  which  is 
accompanied  by  the  division  in  space,  as  well  as  in  their 
totality,  which  they  have  retained  from  their  source.  But  the 
whole  contents  of  the  perception  are  here  by  no  means  ex- 
hausted. The  contrast  between  the  dark  wall  of  rain  and  the 
clear  arch,  immediately  awakens  the  peculiar  pleasure  we 
derive  from  light,  heightened  by  the  conquering  splendour 
which  the  light  here  unfolds  in  its  struggle  with  darkness,  the 
benevolent  powers  against  the  destroying  powers.     It  is  a 
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natural  idea  apparent  to  the  mind,  in  which  the  palpably 
evident  and  substantial  is  excluded.  In  the  northern  legends 
of  tlie  gods,  it  is  imagined  to  be  a  bridge  between  heaven  and 
earth. 

§  77.  Among  the  remarkable  combinations  of  form  and 
colour,  also  bebng  many  of  those  which  are  produced  by  the 
reciprocal  effect  of  the  rays  of  light  upon  one  another,  which 
vfB  may  call  their  reciprocal  en(ax)achment,  and  which,  by 
the  English  expression  fcnrmed  from  the  Latin  root,  has 
heen  designated  Interference.  This  eflfect  is  only  recognizable 
"where  rays  meet  which  proceed  from  a  luminous  body  of 
very  small  extent,  for  otherwise  the  effect  which  certain  rays 
produce  is  destroyed  by  rays  which  proceed  from  other  points. 
The  effect  produced  by  reciprocal  encroachment  proceeds 
from  this,  that  those  wayes  of  light  which  meet  in  such  a 
manner  that  their  similar  vibrations  fall  in  the  same  portion 
of  space,  strengthen  one  another;  whereas  when  opposite 
vibrations  meet  together  their  reciprocal  effect  is  destroyed. 
Since  the  different  rays  of  colour  have  imequal  breadth  of 
waves,  so  also  the  strengthening  and  darkening  of  the  light 
will  not  happen  to  all  in  the  same  point  of  space.  This  is 
not  the  place  to  develope  the  whole  of  this  doctrine;  it 
must  suffice  to  recount,  as  the  result  of  science,  that  we 
are  able  to  calculate  exactly  upon  every  failure  in  experi- 
ments. Some  examples  will  explain  this  union  between 
form  and  colour. 

§  78.  K  we  allow  the  light  which  comes  horn  a  very  small 
luminous  body,  for  example,  through  a  burning  glass,  or 
rather  from  the  image  of  ti^e  sun  which  is  produced  by  a  still 
smaller  coUeetor  g£  the  rays,  to  pass  through  small  openings 
lying  close  together  in  any  thin  metal  plate,  the  cone  of  rays 
which  have  thence  arisen  will  meet  upon  their  continued 
path,  and  in  some  parts  of  the  space  strengthen  their  reci- 
procal action  of  light,  in  others  destroy  it.  Hence  there 
arises  a  multitude  of  bright  and  dark  spots,  which  are  oerr 
tainly  not  connected,  but  they  have  a  regularly  arranged 
inward  position,  often  a  great  variety  of  symmetrically- 
divided  forms,  and,  besides,  splendid  and  symmetrically- 
divided  colours. 

In  order  to  make  a  short  survey  of  what  has  been  just  said, 
it  vrill  be  best  first  to  turn  our  attention  away  fit)m  the 
colours.    We  may  in  reality  make  the  experiment  so  that  ao 
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wluch  proceeds  from  a  point  in  the  sky,  and  passes  down 
perpendicularly  to  the  eartii,  the  vibraticms  in  its  »tber- waves 
would  all  be  parallel  to  the  horizon,  but  in  this  plane,  they 
may  have  all  possible  directions.  Now  if  a  crystal,  which  is 
capable  of  polarizing  Hght,  but  in  the  most  simple  foinm,  be 
placed  across  these  rays  (for  examj^,  Icekudic  calcareous 
spar),  the  vibrations  will  be  all  so  arranged  that  one  half 
passes  in  one  direction,  the  other  half  in  that  which  is  at  right 
angles  with  it;  so  that  if  the  crystal  were  so  plaeed  that  some 
vibrations  happened  alternately  from  north  to  south,  a&d 
from  south  to  n(»i;h,  the  others  would  take  place  alternately 
from  east  to  west,  and  firom  west  to  east.  The  two  kinds  of 
polarized  rays  are  at  once  separated  from  one  another  by 
an  imequal  refraction.  It  will  now  be  intelligible^  when  it 
is  said  that  the  rays  have  received  a  definite  polarization, 
when  they  are  brought  into  such  a  condition  that  all  their 
vibrations  happen  in  one  plane.  We  must  not  here  con- 
fuse the  ideas  which  we  have  formed  of  polarization  with 
those  which  we  know  of  magnetic  effects.  The  use  which 
has  been  made  of  this  word  in  the  theory  of  light,  is  really 
entirely  'at  variance  with  polarization,  and  is  not  a  happy 
word,  though  it  has  now  been  authorized  by  long  application. 
Light  is  also  polarized  by  reflection  under  certain  angles, 
and  equally  so  through  refraction.  The  rays  which  are  com- 
pletely polarized  by  refraction  have  their  planes  of  vibration 
at  right  angles  with  the  plane  of  vibration  of  those  which  are 
polarized  by  reflection. 

When  the  vibrations  of  polarized  rays  are  parallel  with 
the  surface  of  a  transparent  body,  and  stand  at  right  angles 
to  their  plane  of  incidence,  we  can  always  find  a  certain, 
angle  of  incidence,  under  which  all  the  rays  are  reflected,  and 
none  pass  through.  If  the  plane  of  their  vibration  is,  on  the 
contrary,  the  same  with  the  plane  of  incidence,  and  the 
direction  of  the  vibrations  therefore  crosses  the  reflecting 
surface,  they  will  all  pass  through  under  the  same  angle  of 
incidence,  and  therefore  none  will  be  reflected. 

There  are  other  more  involved  conditions  of  polarization 
besides  those  which  we  have  just  treated  of,  that  have  here 
been  omitted,  which  may,  however,  be  all  referred  to  the 
fundamental  relations  that  have  been  explained.* 

*  Those  who  are  acqaaiated  with  the  doctrine  of  the  polarizatioi^ 
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§  81.  By  refleetioBS  and  refractions  the  i^anes  of  yitoitioii 
of  polarized  rays,  with  the  exception  of  certain  cases  which 
are  determined  by  the  natui-eof  the  thing,  suffer  b&adings  and 
separations,  and  may  arrive  again  at  recombinAtioos.  If  we 
consider  the  example  given  at  §  80,  we  may  say  that  rays  in 
wMcit  the  vibrations  form^-ly  passed  from  north  to  south, 
ajQd.  &'oni  south  to  north,  may  aft^wards  be  placed  in  such  a 
condition  that,  for  example,  some  vilnrations  occur  from 
north-east  to  south-west,  and  from  south-west  to  north-east ; 
while  some  take  place  in  the  j^iane  at  right  angles  with  it, 
between  north-west  and  south-east.  The  separation  of  the 
directions  of  the  vibrations  always  happens  in  such  a  manner 
that  the  two  new  planes  of  vibrations  stand  at  right  angles 
with  one  another. 

A  number  of  cases  occur  in  different  reflections  and  cur- 
rents where  rays  which  have  proceeded  from  one  point,  and 
have  accordingly  received  a  common  polarization,  suffer  such 
changes  in  their  continued  path,  that  when  they  are  after- 
wards brought  into  the  same  plane  of  vibrations  they  still 
vibrate  in  oj^osite  directions,  when  they  pass  through 
similai*  paths ;  and,  on  the  other  hand,  vibrate  in  the  same 
direction,  wh^n  their  paths  have  a  difference  in  length  of 
1,  3,  5,  or  several  unequal  multiples  of  a  half  breadth  of 
wave.  From  this  relative  condition  it  follows  that  the  rays 
which  ought  to  have  sti*engthened  one  another,  if  they  had 
not  suffered  these  changes  in  their  planes  of  bendings,  now 
mutually  destroy  their  effects,  and  that,  inversely,  those  which 
otherwise  would  have  reciprocally  destroyed  their  effects, 
now  strengthen  them.     It  would  be  impossible  to  develope 

of  light  will  perceive,  that,  in  order  to  make  the  representation  more 
intelligible,  I  have  turned  the  whole  attention  upon  the  planes  of  vibra- 
tion, and  I  have  avoided  speaking  of  the  planes  of  polarization,  which 
axe  Bt  right  img^  to  them. 

The  sunlight  which  is  reflected  to  us  by  the  sky  when  it  is  clear,  is 
also  polarized,  and  certainly  in  different  ways.  The  light  which  is 
reflected  from  that  part  of  the  sky  which  is  exactly  opposite  the  sun, 
vibrates  parallel  with  the  horizon ;  that  light,  on  tie  contrary,  which 
eomes  from  situations  which  lie  90**  on  both  sides  of  it,  vibrates  at  right 
angles  with  it.  Hence  it  follows,  that  the  portion  of  the  sky  which  is 
about  90**  from  the  sun  reflects  itself  imperfectly,  and  illuminates  the 
water  less  than  the  remaining  part,  particularly  if  the  angle  under  which 
we  behold  the  illuminated  water  is  between  30  and  40  degrees. 
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this  ciroamBtantially  here,  without  bringing  forward  a  very 
extensive  portion  of  the  doctrine  of  light;  to  which  whoever 
wishes  to  penetrate  this  subject  must  be  referred:  but  we 
must  keep  ourselves  to  the  result,  that  rajs  which  have  pro- 
ceeded from  one  point  and  suffer  no^  perceptible  separation, 
may  receive  opposite  qualities  merely  by  the  turn  of  the 
plane  of  their  vibrations,  which  is  exhibited  in  this,  that 
those  colours  which  are  developed  in  these  changes  out  of 
the  white  light,  receive,  by  the  reciprocal  encroachment  of  the 
rays  (§  77),  this  remarkable  inequality,  that  the  colour  which 
exhibits  one  kind  of  these  rays  is  the  complemental  colour  of 
that  which  exhibits  the  other ;  if,  for  example,  the  one  pro- 
duces red,  the  other  will  produce  green. 

§  82.  From  all  the  relations  mentioned  here  (§  80,  §81), 
which  will  require  some  trouble  to  be  familiarly  acquainted 
with,  but  which,  once  imderstood,  are  sufficiently  compre- 
hensible, the  various  forms  of  light  and  colour  are  ex- 
plained, which  are  produced  by  certain  crystals  and  other 
transparent  bodies  within  which  certain  extensions  of  direc- 
tion prevail.  By  particular  reflections  and  currents,  in 
consequence  of  the  laws  of  polarization,  certain  rays,  which 
have  a  symmetrical  position  relative  to  each  other,  are 
stopped;  whereas,  in  all  other  points,  colours  are  developed 
which  constitute  the  complement  with  one  another,  and  are 
therefore  harmonious  among  themselves.  The  symmetrical 
forms  which  are  thus  developed  are  for  the  most  part  unim- 
portant, but  the  colours  are  often  splendid,  and  have  always 
a  harmony  founded  in  the  nature  of  the  thing. 

§  83.  In  consequence  of  the  similarity  which  we  find  be- 
tween the  production  of  light  and  of  sound,  it  is  supposed  by 
some  that  a  Colour-music  may  yet  be  discovered.  But  the 
similarity  has  been  considered  here  in  a  mpre  one-sided  point 
of  view  than  it  ought  to  be.  The  relation  of  time  which  is 
so  prominent  in  tones,  is  very  much  hidden  in  the  actions  of 
light,  in  which,  on  the  other  hand,  the  relations  of  space  are 
80  important.  Besides,  the  eye  is  strongly  excited  by  Hvely 
changes  of  light  and  colour  which  quickly  succeed  one 
another.  Dull  colours,  Hke  those  which  are  reflected  from 
coloured  surfaces,  will,  on  the  other  hand,  exercise  an  unim- 
portant eflect.  If  it  were  desirable  tO  produce  anything 
which  should  resemble  a  Light-music  it  would  be  necessaiy 
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to  select  darkness  for  the  performance.  Light-mtudc  by  day- 
light ^ould  be  like  Tone-music  amidst  a  great  noise.  The 
only  Xiieht-music  which  we  know  are  fireworks,  which  possess 
a  certain  kind  of  beauty,  and  might  perhaps  be  brought 
to  a  still  greater  degree  of  beauty;  but  we  ought  not  to 
expect  that  an  art  can  be  developed  from  it  wluch  can  be 
compared  to  music. 
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ON  THE  UNBEAUTIPUL  IN  NATURE, 

IN   ITS   RELATION  TO  THIB 

HARMONY  OF  BEAUTY  IN  THE  WHOLK 


The  following  communication  is  extracted  from  the  reports  of  the 
Society  of  Sciences  at  Copenhagen,  and  originated  from  some  obsenrf 
tions  on  the  aboTC-mentioned  subject,  which  the  author  had  deliTcred  to 
the  members  of  that  Society.  He  there  began  with  saying,  that  althoo^ 
he  had  often  reflected  on  this  subject,  he  yet  felt  how  far  he  was  from 
having  solved  all  its  difficulties ;  but  he  was  chiefly  impelled  to  com- 
municate his  own  views  by  a  wish  to  hear  the  remarks  of  his  fellow, 
members,  and  after  that,  those  of  other  men  who  were  learned  on  the 
subject  The  communication  occasioned  discussions,  which  have  not 
failed  to  influence  the  representation  as  it  is  here  exhibited ;  for  some 
objections  showed  the  autiior  that  on  certain  pomts  he  had  not  sufficiently 
developed  his  views ;  and  by  some  remarks  in  support  of  his  opinions, 
he  was,  on  the  other  side,  enabled  to  express  himself,  at  least  on  one 
point,  with  greater  confidence.  He  also  thinks  he  must  first  apologise, 
because,  in  order  to  maintain  the  observations  which  had  a  direct  reference 
to  the  subjects  under  consideration,  he  has  enlarged  upon  some  things 
which  are  not  in  immediate  connection  with  them. 


In  the  dialogue  on  Tones  the  fundamental  doctrine  is  upheld 
and  afterwards  carried  out  in  various  directions,  that  we 
receive  impressions  of  beauty  from  that  which  is  reasonable 
in  things,  yet  not  in  such  a  manner  that  we  comprehend  it 
by  thought  as  reasonable,  but  because  our  inner  sense,  in 
conformity  with  its  own  reason,  feels  a  satisfaction  in  the 
reasonable. 

It  might  at  first  sight  appear  that  it  must  follow  from  this 
doctrine,  that  everything  in  conformity  with  reason  is  beau- 
tiful ;  but  the  answer  to  this  is,  that  our  inner  sense  is  only 
able  to  grasp  the  impression  of  the  most  simple  thought. 
The  limit  to  this  is  not  fixed,  but,  on  the  contrary,  may  very 
easily  be  altered.  All  are  aware  that  the  sense  of  the  beau- 
tiful, as  well  as  the  external  senses,  has  a  different  degree  of 
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acuteness  in  different  people,  and  that  it  may  also  be  rendered 
iSQLOre  acute  in  each  individual  by  practice  in  the  power  of 
observation,  and  by  the  imitation  of  beaatifhl  objects ;  but 
that  the  influence  of  the  mind  is  able  to  develop  this  inner 
sense,  is  a  truth  of  whkh  perhaps  -we  cannot  so  well  say  that 
it  has  been  doubted,  as  that  it  has  been  too  little  employed 
to  enable  us  understand  the  theory  of  beauty.  A  few  exam- 
ples will  place  this  in  tlie  clearest  light.  It  is  well  known 
by  experience,  that  men  whose  business  requires  them  to 
make  firequent  measurem^its,  and  to  meditate  on  them, 
tbereby  acquire  a  facility  in  the  instantaneous  determinatkyn 
of  magnitudes  and  their  relations,  without  the  necessity  of 
previous  reflection.  That  which  previously  had  been  gained 
by  reflection  has  now  become  direct  knowledge.  Ibose 
whose  minds  have  been  much  engaged  in  the  use  of  figures 
thereby  attain  similar  readiness  in  the  direct  discovery  of 
numerous  relations  of  figures,  which  can  only  be  grasped  by 
o6iers  after  long  reflectiim.  Although  the  examples  I  have 
selected,  from  iheir  being  so  well  known,  refer  to  many  things 
which  do  not  belong  to  tiie  comprehension  of  beauty,  they 
are, yet  not  entirely  foreign  to  it;  for  the  proportions  oi 
measurement  are  one  of  tilie  elements  of  the  beautiful. 

In  innumerable  cases  we  form  an  image  of  things  in  our 
inner  sense,  of  which  we  have  never  received  a  direct  impres- 
sion from  the  senses.  Long  before  it  had  been  discovered 
how  to  represent  countries  upon  maps,  men  who  had  made 
travels  of  observation  invented  for  themselves  a  picture  of 
the  country  over  which  tbey  had  travelled,  and  communicated 
it  to  others.  This  picture  did  not  then  originate  in  such  men 
from  mere  perceptions  of  the  senses;  the  distances,  for 
instance,  were  frequently  determined  by  different  circum- 
stances; for  example,  from  the  time  spent  on  certain  journeys 
compared  with  the  difficulties  which  had  been  surmounted. 
The  extent  and  height  of  mountains,  the  course  of  rivers,  the 
size  and  form  of  the  coasts,  could  have  been  as  little  gained, 
exclusively,  from  direct  perception  of  the  senses,  or  even 
from  the  description  of  others,  but  must  have  been  obtained 
by  inquiiies  in  various  directions.  This  picture,  however, 
created  by  the  active  forces  of  both  sense  and  mind,  now  stood 
forth  in  the  intuitive  perception  of  man,  and  he  was  enabled  by 
speech  to  awaken  the  same  picture  in  others.  The  delinea- 
tions of  countries  which  are  made  in  our  times,  are  the  result 
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of  innumerable  measurements  and  calculations ;  so  that  the 
picture  of  a  country  that  we  obtain  by  the  assistance  of  a 
map  proceeds  from  a  imion  of  the  perception  of  the  senses, 
ana  activity  of  thought.  If  it  is  still  asserted  that  he  who 
now  contemplates  a  map,  only  receives  the  image  by  the  aid 
of  a  direct  perception,  it  must  still  be  granted  that  he  who  first 
drew  a  map  was  not  similarly  circumstanced.  Besides,  it  is 
very  evident  that  he  who  merely  receives  the  direct  impres- 
sion by  the  senses  of  the  map  of  a  country,  and  whose  con- 
templation of  the  map  is  not  accompanied  by  much  know- 
ledge acquired  by  thought,  and  who  does  not  besides  inquire 
any  ferther  about  the  matter,  will  obtain  but  a  very  poor 
picture  of  it  in  his  mind. 

The  knowledge  of  things  which  we  have  gained  by  thought, 
is  thus  incorporated  into  our  inner  perception  as  a  mental 
image;  and  when  the  opportunity  occurs,  it  is  renewed  by 
the  direct  nature  of  the  perception,  consequently  without  tiie 
renewal  of  all  the  thought  of  which  it  is  the  &uit.  Ihe 
faculties  of  the  mind  and  the  senses  have  laboured  at  this 
knowledge  in  common,  and  it  remains  therefore  perpetually 
common  property,  only  each  of  these  faculties  employs  it 
according  to  its  own  method.  This  may  be  said  even  with 
respect  to  objects  of  a  less  material  nature.  He  who  is 
acquainted  with  a  variety  of  languages,  and  has  inquired 
into  their  mutual  relations,  will  not  oidy  judge  with  conside- 
ration and  reflection  and  more  correctly  on  the  objects  relating 
to  them  than  he  who  is  ignorant,  but  he  will  also  judge  of 
them  in  consequence  of  a  direct  impression.  Even  complete 
results  of  thought  will  thus  be  brought  within  the  range  of 
perception.  For  instance,  we  at  first  comprehend,  in  a  direct 
manner,  the  figm-e  of  the  circle;  and  our  inner  sense,  in  con- 
sequence of  its  original  conformity  to  reason,  will  be  satisfied 
with  this  impression ;  but  he  who  has  reflected  on  the  various 
properties  and  relations  wl^ch  we  are  instructed  by  thought 
to  discover  in  the  circle,  will,  in  addition  to  this,  have  an 
idea  of  the  oneness  of  the  thought  in  which  they  all  belong 
to  one  another;  and  if  we  have  made  ourselves  thoroughly 
acquainted  with  it,  this  idea  is  impressed  as  a  remembrance 
on  our  inner  sense,  and  produces  an  ideal  image,  which  not 
merely  belongs  to  reason  but  also  to  our  senses,  which  receive 
it  as  something  directly  floating  before  it. 

While  our  inner  sense  is  thus  penetrated  and  fertilized  by 
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our  other  faculties,  and  acts,  both  in  our  power  of  compre- 
hension as  well  as  production  with  a  direct  effect,  it  is  not 
merely  a  sense  in  the  narrower  signification  of  the  term,  biit 
receives  the  name  of  imagination.  The  beautiful  then  is 
comprehended,  and,  so  far  as  it  originates  from  ourselves,  is 
created  by  this  faculty  of  sense.  It  acts  according  to  the  laws 
of  reason,  similar  to  all  the  forces  in  the  world.  This  indeed 
very  frequently  happens  in  a  manner  which  escapes  our 
inquiry,  but,  nevertheless,  we  have  fortunately  seen  so  many 
distinct  ti*aces  of  it,  that  we  have  been  thence  ^labled  to 
make  conclusions  on  the  whole,  as  we  do  with  respect  to  the 
laws  of  nature. 

From  aU  that  has  preceded,  we  perceive  that  the  imagina- 
tion has  a  series  of  stages  of  development,  which  are  inter. 
•woven  in  a  variety  of  ways.  Some  important  stages  of  deve- 
lopment might  be  pointed  out  here,  as  particular  periods 
are  established  in  history;  but  this  shoidd  not  be  attempted 
in  the  present  case,  whereas  three  main  divisions  may  be 
distinguished  in  the  co-operating  faculty  of  the  comprehen- 
sion of  beauty: — ^the  real  naturcd  sense  of  the  beautiAd;  the 
imagination,  as  a  natural  sense,  which  has  been  cultivated 
by  the  various  activity  of  the  different  faculties  of  our  soids; 
sight,  through  knowledge,  which  exists  where  knowledge  has 
become  so  clear  that  the  truth  acquired  appears  to  the  inner 
sense  in  a  perceptible  form. 

So  far  as  the  inner  sense  apprehends  things  in  a  direct 
manner,  its  principal  objects  will  be  figures  which  express 
simple  thoughts;  symmetry,  even  of  very  involved  forms, 
shadows,  and  relations  of  colours;  the  motion  of  sound 
(rhythm),  and  the  more  simple  relations  and  movements 
of  tones. 

Much  which  this  sense  would  comprehend  as  beautiful,  if 
it  could  receive  the  impression  of  it  at  once,  or  within  narrow 
limits  of  time  and  space,  is  exhibited  to  it  in  such  a  man- 
ner that  the  widely-separated  parts  are  represented  to  it 
singly.  This  will  be  explained  by  an  example  which  points  to 
many  others.  If  we  imagine  a  tree  stripped  of  its  leaves, 
entirely  alone,  we  shall  rarely  think  it  beautiful,  and  yet  in 
a  wintry  landscape  it  may  form  a  portion -of  a  beautiful  whole. 
Let  us  now  go  further,  and  imagine  the  tree  in  its  entire 
annual  course  of  being,  and  then  the  poverty  of  its  wintry 
existence  will  be  adopted  into  a  whole  image  of  life,  and  form 

2£ 
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apart  in  its  beanty.  It  is  true  that  sneli  examples  odIj  show 
thatwhal  iBnotindxyidiiallybeautiMcanlbrmaportioiiof  tlie 
beauty  of  the  whole;  but  more  than  this  is  not  here  intended, 
for  the  sense,  merely  acting  in  a  direct  manner,  cannot  com- 
prehend the  mare  involved  natural  thought.  Every  one  will 
remember  a  sufficient  number  of  examples,  when  sb^ 
natural  objects,  which  in  themselves  alone  made  no  impres- 
non  of  the  beautiftd,  stiU  have  not  &iled  to  produce  it 
when  joined  to  the  effect  <^  surrounding  ol]jects  and  of  iUa- 
minaticm,  with  the  half-shadows  proceeding  from  it ;  settii^ 
aside  ihe  consideration  that  man  is  not  often  in  a  conditioa 
to  comprehend  things  with  the  united  animaticm  and  repose 
whidi  is  necessary  to  fed  accurately  what  is  offered  him  by 
nature.  Therefore,  that  which  is  not  comiHrehended  as 
beautiful  by  the  senses,  is  frequently  only  a  fragmei^  of  a 
beautiful  whole ;  we  may  compare  it  witiL  a  fragment  tom 
fr^om  a  symmetrical  whole,  or  with  a  dissonance  which  can  be 
80  resolved  that,  in  connection  with  several  t(mes,  it  becomes 
incorporated  with  a  somewhat  greater  whdLe  in  tcmes. 

We  must  refer  to  something  similar,  when  we  consider  the 
comprdiension  of  beauty  whidi  takes  place  when  an  otgect 
which,  out  of  its  natural  position,  seems  to  be  <^^>osed  to 
beauty,  yet  exhibits  itself  as  beautiful  when  it  is  Beeaa.  in  its 
proper  natural  positicm.  We  consider  the  swan  beautifol, 
but  that  would  nardly  be  the  case,  if  we  had  not  become 
accustomed  to  view  it  through  the  oneness  of  all  the  im- 
pressions in  which  we  habitually  see  it.  The  celebrated 
orator,  Burke,  whose  thoughts  on  the  beautiful  have  gained 
a  degree  of  reputation  which  is  certainly  undeserved, 
employed,  among  other  things,  the  universally  acknow- 
ledged beauty  of  5ie  swan  to  support  his  opinion,  that  beauty 
does  not  in  the  least  depend  upon  figure,  that  it  does  not 
alone  depend  on  it  was  not  sufficient  for  him.  We  will  not 
dwell  any  longer  on  his  views  of  the  question,  but  we  will 
employ  the  swan  as  an  example,  to  explain  the  meaning  of 
the  natural  position  of  an  object,  with  respect  to  the  appre- 
hension of  beauty.  Let  us  imagine  a  man  so  situated,  that 
he  had  never  seen  a  water-bird ;  let  him  see  a  swan  for  the 
first  time  in  a  poultry-yard  among  the  other  fowls,  and  de- 
prived of  access  to  any  large  piece  of  water,  in  which  he 
could  clean  his  feathers  and  preserve  their  daj;?;]ing  whiteness: 
would  he  then  think  him  beautiful?    He  would  perhaps 
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acbnire  the  graceful  curve  which  the  neck  aBsumes  in  certain 
positions,  and  the  red  beak;  but  he  would  be  struck  with  its 
imperfect  equilibrium,  and  would  say  there  was  a  wonderful 
di^roportion  between  the  long  neck  and  the  short  tail,  with 
tibe  short  legs  and  broad  feet,  which  cause  such  a  waddling 
gait ;  but  let  him  now  see  it  swimming  on  the  water  in  its 
proper  and  natural  position,  and  he  will  hardly  recognise  it. 
In  general,  it  is  only  when  seen  on  a  quiet  piece  of  water,  in 
'which  it  is  reflected,  that  we  observe  tiie  swan  with  sufficient 
accuracy;  and,  joined  to  the  reflection,  it  oflers  a  most  beau- 
tiful symmetrical  figure.     Its  feathers,  constantly  kept  clean 
hy  the  water,  exhibit  themselves  here  in  their  dazriing  white- 
ness, and  form  a  beautiful  combination  with  the  bioad  red 
hill,  and  the  dark  eye  which  appears  between  the  red  and 
white;  besides  this,  all  want  of  equilibrium  has  now  dis- 
appeared.   The  water  supports  the  tail :  it  is  only  an  excep- 
tion when  it  is  supported  by  the  legs.    The  neck,  which  even 
in  its  curved  posture  is  very  beautiful  in  itself,  contributes  to 
the  equilibrium  of  this  position,  while  the  swan  glides  slowly 
and  majestically  over  the  surface  of  the  water.     The  imagi- 
nation  adds  still  more  to  this  almost  direct  impression  of 
beauty.     A  notion  of  purity  is  awakened  within  us  by  the 
whiteness ;  and  since  whiteness  and  purity  are  symbols  of 
spiritual  qualities,  we  receive  this  impression  imperceptibly, 
although  we  by  no  means  attribute  these  perfections  to  the 
nTiimftl  itself,  but  it  becomes  a  symbol  to  us  of  something 
higher  than  what  we  directly  behold  in  the  object. 

From  another  side  imagination  adds  to  these  new  ideas ; 
while  we  behold  the  half-raised  wings  of  the  swan,  we  im- 
mediately think  of  its  similitude  to  a  distant  ship,  and  of  its 
power  to  fly.  The  impression  we  receive  fix)m  the  whole 
phenomenon  contains  something  of  the  sublime  and  the 
powerful,  of  the  pure  and  the  harmonious,  which  is  often 
mcreased  by  surrounding  objects, — ^for  instance,  by  the  blue 
sky  which  is  reflected  in  the  water,  by  the  brilliancy  of  the 
water  itself,  and  by  a  background  of  green  trees.  It  is  only 
with  some  few  that  the  legend  of  antiquity  about  the  song  of 
the  swan,  and  that  this  'bird  was  de<&cated  to  Apollo,  will 
add  still  more  to  the  impression.  But  if  we  now  behold  the 
swan  on  dry  land,  do  we  cease  to  find  him  beautiful  ?  The 
whole  image  which  our  ima^ation  has  drawn  for  itself, 
generally  follows  us  to  the  firm  ground,  to  which  the  creoturo 
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18  a  stranger,  and  it  is  but  little  altered  during  the  short 
time  in  which  we  usually  see  it  there ;  but  should  we  behold 
it  there  for  a  long  time,  its  structure,  which  is  so  ill  adapted 
for  such  a  condition,  would  make  a  great  change  in  the  im- 
pression which  we  had  received  when  we  saw  it  in  its  true 
natural  position.  We  are  so  accustomed  to  see  the  swan  in 
its  proper  place,  that  we  are  almost  puzzled  to  view  it  in  any 
other  fight.  The  case  is  totally  reversed  with  regard  to  the 
ape.  If  we  set  aside  for  a  moment  the  sensations  whieli 
are  aroused  in  us  when  we  compare  it  with  man,  and  if  we 
transfer  ourselves  to  those  countries  where  it  appears  to  us 
in  its  natural  position,  in  the  woods,  on  the  branches  of  the 
trees,  amidst  their  foliage,  where  we  are  amused  by  its  alert- 
ness in  climbing  and  its  merry  leaps,  it  both  serves  to  enliven 
surrounding  nature  as  well  as  to  awaken  a  pleasibre  in  con- 
nection witih  it.  Its  resemblance  to  man,  which,  however, 
has  been  too  highly  estimated,  has  been  the  occasion  of  com- 
parisons which  have  mortified  our  self-love,  but  have  had 
still  more  influence  in  exciting  a  feeling  of  disgust  towards 
the  creature.  This  may  be  sufficient  to  indicate  something 
which  may  contribute  to  the  solution  of  this  natural  disso- 
nance ;  perhaps  one  endowed  with  greater  knowledge  may 
be  able  to  do  this  still  better,  or  perhaps  its  solution  will 
even  require  a  degree  of  knowledge  which  does  not  yet  exist. 
To  obviate  misunderstanding  it  must  be  expressly  said  here, 
it  is  by  no  means  necessary  that,  within  a  certain  range  of 
our  comprehension,  we  should  cease  to  consider  the  ape  as 
ugly,  since  the  ugliness  we  discover  in  nt  may  be  resolved 
into  a  comprehensive  harmony  similar  to  a  natural  disso- 
nance: each  of  these  comprehensions  has  its  justification; 
only  one  of  them  in  a  far  higher  and  more  extensive  circle  of 
existence  than  the  other. 

The  bat  may  serve  to  explain  another  sort  of  ugliness  in 
natural  objects.  It  belongs  to  the  mammalia,  and  yet  it  has 
a  false  similarity  with  birds,  as  its  fore  feet,  with  their  dispro- 
portionately lengthened  toes,  are  joined  together  with  skin, 
and  serve  for  instruments  of  flight,  though  they  but  little 
resemble  the  wings  of  birds.  This  creature  deviates  so 
strongly  from  the  form  of  the  mammalia,  that  by  the  appre- 
hension of  our  senses  we  cannot  place  it  among  them ;  and  the 
same  occurs  when  we  attempt  to  assign  it  a  place  among  the 
birds.    The  bat  terrifies  our  imagination  as  something  unnatu- 
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ral,  although  it  has  undeniably  its  appointed  place  in  the  series 
of  development  of  animal  life ;  but  this  is  not  apparent  to  the 
imagination.  It  was  only  when  a  most  profound  knowledge 
was  able  to  point  out,  in  simple  and  distinct  terms,  how  it 
belonged  to  the  Whole  in  nature,  that  the  imagination  was 
able  to  make  a  corresponding  image.  In  the  present  state  of 
our  knowledge  the  imagination  must  remain  irreconcilable; 
nay,  in  addition  to  this,  because  this  creature  passes  its  life 
in  the  dark,  it  therefore  still  more  reminds  us  of  something 
at  enmity  with  the  beautiM  and  the  good.  Reason  cannot 
require  that  the  imagination  should  comprehend  the  case 
otherwise,  but  it  previously  informs  us,  that  it  is  precisely 
because  it  hides  itself  in  the  dark  that  its  entrance  into  our 
world  of  beauty  is  hindered ;  and  reason  does  not  doubt  that 
the  bat  is  a  species  of  animal  which  forms  a  part  in  the 
connection  of  the  whole  of  creation.  We  easily  perceive 
that  the  difficulty  is  not  here  represented  as  solved,  but  only 
that  the  necessity  existing  in  the  world  of  reason  indicates 
that  it  may  be  resolved ;  and  that  by  means  of  distinctness, 
produced  by  reason,  it  must  one  day  be  reconciled  with  the 
imagination.  The  apprehension  of  ordinary  life  is  not  thence 
destroyed,  for  this  reconciliation  occurs  only  in  proportion  as 
Imagination  passes  into  Knowledge. 

It  is  only  from  this  point  of  view  that  we  can  regard  mon- 
sters, in  their  connection  with  the  harmony  of  law  in  the 
whole  of  nature.  As  far  as  our  knowledge  has  yet  reached, 
we  see  that  they  are  produced  by  an  excessive  enlargement 
or  diminution  of  certain  organs,  and  our  observations  on  this 
kind  of  disproportion  generally  disclose  important  secrets  in 
nature;  but  by  what  laws  they  are  arranged  into  the  rational 
harmony  of  the  whole,  will  probably  be  the  result  of  a  future 
discovery. 

Even  the  poetic  spiiit  has  its  influence  on  our  comprehen- 
sion of  beauty ;  we  do  not  here  allude  to  occasional  poetic 
strains,  but  to  the  poetry  of  human  society.  Thus  the  posi- 
tion which  we  assign  the  lion,  in  our  world  of  beauty,  is  not 
alone  bestowed  on  him  on  account  of  his  form.  All  that  has 
heen  said  about  his  strength  in  those  countries  which  he 
inhabits,  has  accompanied  our  knowledge  of  the  form  of  the 
creature,  so  that  our  imagination  receives  a  much  stronger 
impression  of  the  lion's  otherwise  really  powerful  external 
appearance.     The  knowledge  which  we  derive  &om  our  ex- 
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perience  of  man  himself,  that  the  strong  can  raise  themselves 
more  easily  than  others  above  trivial  emotions,  has  permitted 
man  to  attribute  a  kind  of  magnanimity  to  the  lion  whidi  he 
does  not  possess ;  but  if  I  may  venture  to  say  so,  it  is  Ihe 
natural  poetry  of  the  himian  race  which  has  caused  us  to  fix 
upon  the  lion  as  endowed  with  this  quality;  and  on  that 
accoimt  the  imaginatiye  flEUiulty  of  the  human  race,  or  per- 
haps only  of  certain  large  hmnan  societies,  has  been  justSSed 
in  accepting  this  view. 

In  the  same  way,  the  imagination  has  formed  noti<His  of 
those  creatures  which  most  immediately  surround  us,  or  which 
'  come  into  most  frequent  commimication  with  man ;  and  such 
joint  productions  of  the  perceptions  of  our  senses  and  of  our 
imagination  hold  good  within  the  circle  of  existence  for 
which  they  are  formed. 

In  the  same  manner  certain  animals  have  been  assigned  a 
place  among  things  that  are  ugly,  although  it  has  not  been 
'  the  result  of  a  simple  impression  of  the  senses.  The  serpent 
may  serve  as  an  example  of  this.  Our  experience  of  the 
poisonous  character  of  many  certainly  shares  in  this  influence. 
By  the  natural  poetry  of  the  human  race,  our  dislike  of 
them  is  increased.  This  comprehension  of  the  serpent  as  an 
ugly  animal,  has  the  same  validity  as  the  impressions  we 
have  already  mentioned  of  some  other  creatures. 

Let  me  be  excused  for  making  one  more  observation,  namely, 
on  fictitious  forms.  The  artist  has  often  employed  wings,  to 
denote  the  power  possessed  by  gods  or  angels  to  move  through 
space  over  the  earth.  So  far  as  these  wings  are  employed  to 
designate  this  power,  they  perfectly  answer  the  demand  of 
the  imagination;  but  as  far  as  the  author  remembers,  artists, 
though  not  in  ancient  times,  have  frequently  represented  the 
wings  of  such  an  immense  size,  and  placed  m  such  a  position 
that  the  imagination  must  accept  them  as  the  actual  iostm- 
ments  of  flight  of  the  creature  represented.  Where  this  occurs 
the  creature  loses  its  character  of  the  supernatural;  it  desires  to 
be  natural,  and  becomes  omnatural.  It  is  a  law  in  nature,  that 
wings,  in  all  the  vertebrate  animals,  are  only  formed  by  a 
peculiar  development  of  the  instruments  of  motion  belonging 
to  the  fore  part  of  the  body,  such  as  arms  in  men  and  forefeet 
in  all  the  mammalia ;  consequently  birds  have  neither  arms  nor 
forefeet.  The  imagination  which  has  become  fiuniliar  with 
this  law  in  nature,  must  thus  come  into  collision  vnth  this 
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fietitioiu  alteration  in  the  form  of  man.  Many  who  have 
only  casually  heard  of  the  law,  but  who  haye  never  traced 
its  signification  in  nature,  wiU  doubtless  not  object  to  the 
addition  of  wings.  Their  thoughts  upon  this  subject,  which 
are  floating  in  mere  vacuity^  do  not  compel  them  to  see  its 
unpossibility ;  but  he  who  has  some  knowledge  of  the  muscles 
which  would  be  required  to  set  in  action  such  new  instru- 
ments of  motion,  and  all  the  extensiye  organic  changes 
which  these  would  again  presuppose,  perceives  that  the  altera^ 
tion,  if  it  were  complete,  must  convert  the  flying  figure 
r^resented  into  a  totally  different  creature  from  man.  The 
author  offers  this  dubious  question,  jHroduced  by  a  study  of 
natural  science,  to  the  consideration  of  artists,  and  those 
competent  to  judge  of  this  subject.' 

There  is  yet  one  more  important  kind  of  ugliness  for  us  to 
consider,  namely,  those  things  which  are  connected  with  the 
destruction  of  tiie  living  being.  Few  things  make  such  a 
strong  impression  on  us  as  corruption.  To  the  direct  per- 
ception of  our  senses  it  is  disgusting;  it  is  dangerous  to  life, 
and  horrible  to  the  imagination.  From  a  finite  point  of 
view,  it  can  never  fail  to  make  this  impression  on  us ;  for  it 
does  not  then  exhibit  the  high  signification  of  material  de- 
struction in  the  whole  of  natiu*al  life,  and  still  less  the  hope 
which  there  exists  for  man  beyond  this  destruction.  But  in 
the  highest  mental  perception,  the  connection  which  exists 
between  them,  and  which  is  learnt  by  knowledge,  also  ap- 
pears before  the  imagination,  and  creates  a  sublime  picture 
of  beauty,  perceiving  which,  it  never  occurs  to  us  to  descend 
to  the  remembrances  of  material  impressions.  Individual 
external  signs  of  death  may  be  employed  by  the  artist,  espe- 
cially the  painter ;  for  instance,  a  death's  head  and  bones, 
placed  beside  a  man  engaged  in  devotion,  by  its  connection 
with  a  higher  hope,  it  then  becomes  a  resolved  dissonance. 
The  poet  whose  representation  is  not  fettered  to  the  direct 
impression  of  the  scenes,  can  go  still  farther,  and  may  ele- 
vate us  to  a  height  where  the  descent  is  only  the  entrance 
to  a  higher  life. 

There  certainly  is'  a  spiritual  sphere  of  apprehension,  with 
respect  to  all  which  is  apprehended  as  unbeautiful  or  that  is 
ugly  in  nature,  where  it  forms  a  part  in  the  beauty  of  the 
whole.  Were  it  now  possible  to  comprehend  all  the  objects, 
beautiful  or  imbeautiful,  on  the  surface  of  the  earth,  in  an 
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image  small  enough  to  be  surveyed,  where  all  objects  must, 
naturally  be  contained  in  their  proper  mutual  proportions  of 
magnitude,  then,  probably  even,  this  sensational  perception 
would  form  one  whole  of  extreme  beauty. 

The  author  is  deeply  persuaded  how  little  these  remarks 
are  calculated  to  master  ^e  great  task  which  he  has  at  pre- 
sent touched  upon ;  but  it  seemed  to  him  beneficial,  that  be 
who  made  such  a  great  task  the  object  of  his  inquiry  should 
venture  to  offer  his  thoughts  for  examination,  ^though  he 
himself  may  be  far  from  the  end  in  view. 

If  he  has  comprehended  the  case  correctly,  then  Ugliness, 
as  likewise,  in  a  certain  sense,  Evil,  becomes  a  finite  condi- 
tion; on  the  other  hand,  that  which  is  essentially  Beautiful  is 
Eternal. 
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CHRISTIANITY  AND  ASTRONOMY. 

From  the  Danish  Popular  JoimNAx^  1837. 


The  object  of  this  Dialogue  would  be  misunderstood,  if  it  were 
thought  that  it  was  intended  to  prove  the  Copemican  system.  A  book 
of  considerable  size  would  be  requisite  for  such  a  purpose,  which  would, 
to  a  certain  degree,  necessarily  contain  a  popular  view  of  all  Astronomy. 
Desirable  as  this  might  be  in  other  respects,  it  would  not  supply  the 
place  of  the  present  Dialogue,  for  this  is  not  written  for  those  who  rely  on 
the  proofs  of  Astronomers,  and  still  less  for  those  who  possess  prac- 
tical knowledge  of  this  branch  of  science,  or  a  knowledge  of  Mathematics 
and  Natural  Philosophy ;  but  it  is  written  for  those  who  believe  that  there 
are  grounds,  even  for  those  who  are  ignorant  of  science,  for  rejecting 
the  theory  of  Astronomers.  It  is  said,  for  instance,  that  the  so-called 
Copemican  system,  which  assumes  that  it  is  not  the  sun  which  moves 
round  the  earth,  but  the  earth  which  moves  round  the  sun,  is  opposed  to 
the  manifest  testimony  of  the  senses,  and  that  we  must  believe  that  Tycho 
Brahe,  who  denied  this  system,  deserves  more  confidence  than  all  those 
who  accepted  it;  that  the  old  views  we  find  in  the  Bible  have  been 
expressly  confirmed  by  experience ;  that  even  if  there  could  be  two 
opinions  on  the  correct  comprehension  of  passages  in  the  Bible  which 
are  viewed  as  important  in  this  matter,  it  must  be  maintained  that  the 
Copemican  system  is  opposed  to  Christianity.  This  dialogue  has  not 
bem  called  forth  by  intimations  of  these  opinions  in  print,  but  far 
more  by  the  experiences  which  I  have  gathered  in  daily  conversation  with 
reference  to  the  notions  which  religious  excitement  has  created  on  this 
subject.*  I  honour  the  pious  feelings  which  are  exhibited  in  this  case, 
bat  I  am  firmly  persuaded  that  repugnance  to  these  views  can  only  pro~ 
ceed  from  misunderstanding.  This  I  have  done  all  in  my  power  to 
remove ;  and  I  only  wish  that  my  earnest  endeavour  to  write  within  the 
comprehension  of  a  large  proportion  of  my  readers  may  be  in  some 
degree  successful. 

I  shall  perhaps  be  told  that  the  astronomical  opponents  whom  I  now 
permit  to  step  upon  the  scene  are  too  prejudiced  and  ignorant,  and  not 
sufficiently  clear-sighted.  Since  I  do  not  contest  the  point  with  any 
single  person,  but  only  wish  to  operate  against  preconceived  opinions 
which  I  have  found  scattered  among  a  great  number  of  people,  I  have 
been  compelled  to  set  to  work  in  the  manner  I  have  selected:  had 

*  The  Copemican  system  was  violently  attacked,  about  that  time,  b| 
the  hyper-orthodox  party,  and  condemned  on  scriptural  grounds. 
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I  not  been  desirous  to  distribute  the  prejudices  among  a  greater  number 
of  persons,  which  would  hare  easily  occasioned  me  to  be  more  diffuse, 
it  would  not  haye  been  more  advantageous  to  my  cause.  Perhaps 
it  may  be  objected,  on  the  other  hand,  that  there  are  many  queries 
and  answers  in  this  dialogue,  which  show  that  I  am  not  afraid  of  being 
diffuse,  and  I  may  not  indeed  have  hit  the  just  proportion  in  this  respect; 
but  where  certain  links  in  the  chain,  which  in  tiiemselves  are  unmeaning; 
senre  to  draw  attention  for  a  sufficient  time  in  the  course  of  the  dialogue 
to  one  point,  I  hope  they  will  not  be  considered  as  superfluous. 


Alfbed.    Palkeb.    Nobthlight.    Ebwin. 

Palmeb.  I  tliink  we  have  now  completed  our  business ; 
and  as  Erwin  wishes  us  to  remain  with  him  this  evening,  I 
should  like  to  mention  something,  on  which  I  haye  long 
wished  to  know  the  opinion  of  experienced  people.  North- 
light  often  tells  me  that  all  recent  astronomers  are  bat 
children  compared  with  our  old  Tycbo  Brahe ;  and  that  he 
has  not  the  slightest  doubt  that  the  opinion  of  our  old 
astronomer  on  the  solar  system  is  more  yaluable  than  that  of 
all  the  others.  But  now  that  Alfred,  who  jmderstands  astro- 
nomy, is  here,  I  am  yery  desirous  to  hear  his  opinion  (m  the 
matter. 

Nobthught.  You  might  hear  that  another  time.  I  know 
it  already. 

Alfbxd.  You  astonish  me.  I  neyer  remember  to  have 
spoken  to  you  6n  the  subject. 

N.  You  are  right  in  that ;  but  I  know  that  all  astronomers 
of  the  present  day  are  of  one  opinion. 

A.  I  ought  not  to  call  myself  an  astronomer,  although  I 
haye  made  myself  in  some  degree  acquainted  with  astronomy. 

N.  Is  not  that  sufficient }  If  you  haye  applied  yours^  to 
astronomy,  you  are  certainly  a  pupil  of  Copernicus. 

A.  Yes,  I  do  indeed  beHeye  that  the  earth  moyes  round 
the  sun. 

N.  Did  I  not  know  that  beforehand  ? 

Ebwik.  But  if  all  those  who  haye  studied  astronomy  are 
so  united  in  opinion,  we  must  thence  conclude  that  there  is 
no  foundation  for  a  dispute. 

N.  Do  you  not  belieye  so  ?  There  is  a  sort  of  compact 
among  them. 

P.  But  it  would  be  a  very  remarkable  compact  that  so 
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many  hundred  men,  of  so  many  different  parties,  both  in 
religion  as  well  as -politics— -^nen  who  were  in  some  points  at 
Tariance  with  one  another  upon  important  scientific  subjects — 
should  always  continue  to  be  of  opinion  that  the  truth  con- 
cerning the  arrangement  of  the  solar  system  ought  to  be  kept 
secret.  I  should  sooner  believe  that  sdl  those  who  now  i^ak 
against  the  Copemican  system  were  in  the  secret  service  of 
the  Pope,  because  he  condemns  it ;  although  the  importance  of 
the  thing  has  extorted  from  him  the  permission  that  it  may 
be  proposed  as  the  most  convenient  basis  of  calculation. 
Meanwhile,  I  am  &r  from  really  admitting  this  convenient 
mode  of  explanation.  Yet  it  is  quite  incredible  to  me  that, 
among  the  various  people  who  have  pursued  astronomy  during 
the  last  two  centuries,  there  should  not  at  least  have  been  one 
who  was  not  either  sufficiently  honest,  or  sufficiently  ambitious, 
or  sufficiently  desirous  for  the  great  reward  which  he  might 
have  expected  from  the  Ck>urt  of  Rome,  to  have  betrayed  the 
secret. 

N.  There  certainly  have  been  such  men ;  but  if  any  one 
rises  and  says  that  the  Copemican  i^stem  is  felse,  astronomers 
are  immediately  at  hand,  and  unanimously  declare  that  he 
understands  nothing  of  their  science. 

P.  But  they  might  teach  it  to  other  honourable  men. 

N.  The  increduh>us  world  would  beware  of  visiting  such  a 
teacher. 

P.  But  those  who  are  credulous?  There  is  no  smaU 
portion  of  these. 

N.  They  can  spend  their  time  on  something  better.  Do  not 
let  us  speak  any  more  about  it.  Do  not  require  that  I 
should  believe  a  new-&6hioned  bookworm  rather  than  our  old 
Tycho  Brahe,  who  drew  his  learning  from  the  great  star-book 
of  the  heavens. 

A.  It  certainly  entirely  depends  upon  yourself  whether  you 
wi^  to  discuss  astronomy ;  but  as  some  of  your  words  were 
aimed  against  me,  I  must  be  permitted  to  show  that  they  did 
not  hit  me. 

N.  Well,  let  us  hear. 

A.  You  spoke  as  if  I  had  never  read  in  the  star-book  of  the 
heavens,  but  I  must  say  that  I  have  several  times  observed 
the  heavens,  and  have  seen  things  there  which  Tycho  Brahe 
never  saw. 

N.  That  was  probably  the  Copemican  theory. 
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A.  You  certainly  do  not  mean  precisely  what  you  say,  for 
you  cannot  indeed  believe  that  I  never  observed  the  heavens 
with  a  telescope. 

N.  But  Tycho  Brahe  did  not  possess  that  wisdom. 

A.  He  died  in  1601,  and  the  telescope  was  discovered  at  a 
later  period.  The  first  time  that  it  was  used  in  observations 
in  the  heavens  was  in  the  year  1609,  and  the  first  publication 
of  what  was  discovered  by  this  new  expedient  appeared  in  the 
year  1610. 

N.  Who  knows  whether  Tycho  Brahe  had  not  himself 
discovered  and  employed  it  previously,  without  mentioning  it ! 

A.  And  would  he  at  the  same  time  have  remained  sHent 
on  what  he  saw  by  means  of  it }  Your  zeal  for  our  celebrated 
countryman  leads  you  too  far. 

N.  Well,  what  new  things  were  discovered  by  the  telescope 
which  Tycho  Brahe  had  not  already  seen  ? 

■  A.  Galileo,  who  first  employed  the  telescope  for  observa> 
tions,  discovered  that  the  planet  Jupiter  had  four  moons. 

N.  Well,  that  was  a  good  thing  for  hLm. 

A.  But  still  better  for  us. 

N.  How  80? 

A.  We  have  by  it  obtained  a  glorious  means  of  determining 
how  far  one  place  on  the  earth  lies  east  or  west  of  another. 

N.  I  cannot  certainly  contradict  you  on  this  point ;  it  lies 
beyond  me. 

A.  By  no  means.  I  will  not  at  present  speak  according 
to  the  Copemican  system.  I  begin  by  saying  that  the  sun 
rises  in  the  east.     You  have  nothing  to  say  against  that  ? 

N.  No ;  that  is  spoken  rationally. 

A.  Any  spot  which  lies  due  east  of  another  spot  has  con- 
sequently its  morning,  mid-day,  and  evening,  at  an  earlier 
period  of  time  than  this  last;  and  even  if  it  does  not  lie 
exactly  east  of  the  other,  but  at  the  same  time  rather  more 
north,  or  rather  more  south,  which  would  produce  a  difference 
in  the  length  of  the  day,  together  with  the  rising  and  setting 
of  the  sun,  still  the  spot  situated  most  to  the  eastward  would 
have  an  earlier  mid-day. 

N.  That  is  of  course  understood. 

A.  If  one  spot  lies  so  far  to  the  eastward  of  another  that  its 
distance  from  it  forms  -^  of  the  whole  circumference  of  the 
earth,  it  is  already  12  o'clock  in  the  former,  when  it  is  11  in 
the  latter  place.     If  the  difference  were  two  hours,  then  the 
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distance  between  the  two  spots  would  be  twice  -^j;  in  other 
■words,  -^  of  the  circumference  of  the  earth.  If,  on  the  other 
hand,  the  diflference  were  only  half-an-hour,  then  the  distance 
would  be  only  half  a  twenty- fourth ;  that  is  to  say,  -^  of  the 
circumference  of  the  earth.  If  the  difference  were  four 
minutes,  which  constitutes  -^  of  an  hour,  we  must  then 
divide  the  circumference  of  the  earth  into  15  times  24 — that 
is,  into  360  parts — ^to  obtain  an  extent  as  long  as  the  distance 
between  the  two  spots. 

N.  All  that  put  together  is  perfectly  good ;  but  now  what 
farther  ? 

A.  Now  if  we  had  a  sign  that  it  were  possible  for  us  to  see 
at  the  same  time  from  different  places,  even  many  hundred 
miles  apart,  and  that  the  moment  in  which  the  sign  was  seen 
the  stroke  of  the  clock  of  that  place  were  to  point  to  a  clock, 
which  followed  with  exactitude  the  course  of  the  heavens, 
should  we  not  from  it  learn  the  difference  of  time  in  those 
places,  and  might  we  not  use  this  to  calculate  their  reciprocal 
eastern  or  western  position  ? 
N.  Good! 

A.  Well,  we  have  a  similar  sign  every  time  one  of  Jupiter's 
moons  conceals  itself  behind  that  planet. 

N.  But  that  proves  nothing  for  the  Copemican  system. 
A.  I  did  not  even  intend  it  should  do  so;  but  my  object 
was  to  speak  further  with  you  on  your  doubts ;  and  I  wished 
to  seize  this  opportunity,  to  give  you  an  example  that  it  has 
not  been  merely  trifles  which  have  been  discovered  since  the 
spirit  of  Tycho  Brahe  ascended  into  that  world  where  he  no 
longer  required  our  telescope. 

N.  I  have  nothing  to  say  against  this,  if  I  can  only  see 
that  these  important  things  would  not  have  caused  him  to 
alter  his  opinion. 

A.  It  is  true  that  this  important  result  of  the  discovery  of 
Jupiter's  moons  would  not  have  changed  his  opinion  ;  but  it 
contained  something  besides,  which  might  have  had  a  great 
influence  on  it.  Consider  for  a  moment  that  the  chief  ground 
why  the  Copemican  system  is  not  gladly  adopted  by  the 
multitude,  is  because  they  dislike  to  abandon  the  notion  that 
all  the  heavenly  bodies  were  created  for  the  earth  alone ;  imd 
on  that  account,  that  this  was  the  centre  round  which  the 
-  whole  imiverse  turns.  Must  we  not  doubt  this  idea,  if  wc 
have  seen  that  other  planets  have  also  moons;  and,  indeed. 
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moons  80  fax  remoyed  from  us  that  we  caimot  b^old  them 
with  the  naked  eye.  It  requires  a  strcmg  power  of  imagina- 
tion to  believe,  that  such  moons  were  rs^ier  created  £wr  us, 
than  for  the  spheres  which  they  illuminated. 

N.  But  yet  you  said  that  these  moons  were  o£  great  use 
tons. 

A.  You  are  very  ingenious.  But  you  ibiget  that  the 
planets  Saturn  and  Uranus  also  have  moons,  whidi  are  still 
more  difficult  for  us  to  observe,  and  on  that  account  are  not 
easily  employed  for  determinations  of  diis  kind.  Yet  you 
might  yourself  conceive  that  in  the  ftiture  we  may  renick 
such  a  point,  as  to  derive  some  benefit  from  them  here  on 
earth.  But  if  on  that  account  you  would  say  that  they  are 
merely  created  for  the  earth,  you  would  >  not,  probably,  find 
many  who  would  beliere  that  you  were  serious. 

N.  Do  you  not  th^i  believe  that  Tycho  Brahe,  if  he  had 
become  acquainted  with  this  discovery,  would  have  been 
unable  to  answer  it? 

A.  I  am  willing  to  believe  that;  £or  what  can  we  not 
defend,  if  we  desire  no  more  than  to  defend  ourselves  against 
the  fencied  humiliation  of  confessing  error  ?  But  I  think  far 
too  highly  of  Tycho  Brahe  to  attribute  such  a  sentiment  to 
him.  He  was  an  inquirer  after  truth,  and  not  a  contemptible 
advocate.  Dissimulation  did  not  belong  to  such  a  man.  I 
must,  meanwhile,  observe  that  I  have  pre-supposed  in  my 
answer  that  he  had  se^i  this  &ct  in  connection  with  the 
others,  partly  by  the  aid  of  the  telescope,  partly  by  mathema- 
tical researches  on  discoveries  which  hetd  already  been  made; 
for  it  is  rare  that  any  one  fact  standing  alone  will  determine 
the  opinion  of  a  well-grounded  thinker.  Even  in  the  two 
years  immediately  following  the  first  use  of  the  telescope  finr 
observations  in  the  heavens,  there  occurred  various  discove- 
ries which  must  have  had  the  greatest  influence  on  the 
-notions  concerning  the  system  of  the  world.  Before  the 
telescope  was  known,  people  ooukL  still  ding  to  the  idea  that 
the  planets  were  distinguidied  from  the  earth  by  their  lustre. 
It  was  said,  the  planets  are  luminous  bodies;  that  the  earth 
is  dark:  how  then  can  we  say  that  the  earth  ffoes  round  the 
sun  like  the  other  planets?  It  has  no  similarity  to  u  planet 
The  telescope  removed  this  objection,  and  plainly  showed, 
what  previously  could  only  be  surmised,  that  mose  por- 
tions of  a  planet  which  are  not  illuminated  by  the  sun,  are 
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obscure,  similar  to  the  unilliimined  portions  of  the  moon. 
The  earth  may  therefore  seem  to  the  other  planets  to  have 
the  same  lustre  as  these  or  the  moon  appear  to  us  to  possess. 

N.  But  would  Tycho  Brahe  haye  also  allowed  himself  to 
imagine  that  the  planets  must  be  as  great,  or  still  greater, 
than  the  earth? 

A.  It  was  not  necessary  to  teadli  him  that.  He  well  knew 
that  the  heavenly  bodies  are  so  &r  distant  that  they  must  be 
very  lai^  to  be  seen  as  we  see  them,  and  that  many  of  them 
must  be  far  lai^r  than  the  earth.  We  haye,  indeed,  now 
more  exact  measurements  than  his  instruments  permitted, 
although,  for  their  time,  they  were  excellent;  but  this  alters 
nothing  in  the  main  question.  What,  on  the  other  hand,  he 
was  unable  to  see  with  his  own  ^es,  was,  that  the  planets 
haye  spots  on  them  like  the  moon,  and  that,  by  observations 
on  their  changing  position,  we  can  perceive  that  the  planets 
turn  on  their  axes. 

N.  On  this  point  I  once  read  something  from  which  I 
learnt  that  the  astronomers,  who  were  formeiiy  so  united  ih 
opinion  in  all  things,  are  now  disagreed  whether  the  planet 
Venus  accomplishes  her  rotation  in  somewhat  mcnre  than 
twenty-three  hours,  or  whether  she  occupies  more  than 
twenty-four  days  for  it.  What  now  is  to  be  thought  of  the 
other  revolutions  ? 

A.  Astronomers  are  forced  to  submit  to  a  very  severe 
treatment.  If  they  agree  in  their  opinions,  their  enemies  do 
not  hold  it  to  be  m>m  conviction,  but  by  a  compact.  If  they 
disagree  on  the  exact  period  of  the  rotation  of  a  single  planet, 
this  must  prove  that  &ey  disagree  with  respect  to  all  those 
planets  on  whose  period  of  rotation  they  are  unanimous. 

N.  Very  well.  We  will  allow  the  astronomers  to  agree 
that  planets  do  turn  upon  their  axes. 

A.  Tycho  Brahe  did  not  see  the  mountains  in  the  moon. 

N.  Nor  have  I  seen  them,  and  yet  I  once  viewed  the  moon 
through  a  telescope ;  but  I  saw  nothing  more  than  that  it  was 
imeven. 

A.  You  are  right;  but  unevenness  which  is  so  great  that 
we  are  able  to  perceive  it  at  a  distance  oi  50,000  nules,  must 
be  rather  more  than  a  few  yards  high.  And  great  elevations 
on  a  sphere,  you  will  probably  call  mountains  ? 

N.  But  is  the  moon  so  &r  distant  ? 
.    A.  That  is  proved  by  measurements.    Even  your  friend, 
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Tycho  Brahe,  contributed  to  this  calciilation,  and  even  if  his 
measurement  could  not  be  quite  so  exact  as  that  of  the  present 
time,  there  would  not  be  such  a  great  diflference  as  to  oblige 
us  to  notice  it  here  ?  But  we  have  now  an  opportunity  in 
which  you  may  allow  yourself  to  be  instructed  by  experiences 
and  observations,  which  are  quite  within  the  sphere  of  con- 
templation of  the  sound  imderstanding  of  man. 

N.  Let  us  hear.     I  am  curious. 

A.  Do  we  not  see  the  highest  objects  on  earth  at  the 
greatest  distance  ? 

N.  Of  course. 

A.  And  inversely,  if  we  can  see  the  summit  of  an  object 
at  a  remote  distance,  we  must  conclude  that  this  sumniit  lies 
high  above  the  flat  country,  or  the  surface  of  the  ocean. 

N.  Certainly. 

A.  A  mountain  must  be  very  high,  even  when  it  is  seen  at 
a  distance  of  twenty  miles ;  now  when  the  moon  can  be  seen 
at  one  and  the  same  time  from  several  places,  which  are  more 
than  1,500  miles  apart,  it  must  be  many  himdred  miles  high 
above  the  earth.  This  is,  indeed,  indeterminately  and  feebly 
expressed,  when  compared  to  our  exact  knowledge  ;  but  it  is 
sufficient  to  prove,  that  no  learning  is  required  to  conceive 
that  the  moon  is  much  farther  removed,  and  that  it  must  be 
of  a  much  greater  size,  than  the  thoughtless  multitude,  who 
doubt  the  calculations  of  astronomy,  can  have  any  idea  of 
They  might  come  to  the  same  conclusion ;  nay,  they  might 
themselves  gain  a  better  idea  of  its  distance,  if  they  consider 
that,  whether  we  behold  it  high  or  low  in  the  sky,  if  it  is  not 
80  low  as  to  oblige  us  to  see  a  number  of  terrestrial  objects 
at  the  same  time  which  impede  our  view,  it  appears  to  us 
equally  great,  although  it  floats  over  places  which  are  many 
hundred  miles  removed  from  one  another. 

N.  I  must,  indeed,  grant  that  my  doubts  on  this  point 
went  too  far. 

A.  If  your  faith  were  not  opposed  to  itj  would  you  not 
now  yield,  dear  Northlight  ? 

N.  I  dare  not  appeal  to  faith,  in  opposition  to  astronomers, 
but  I  may,  indeed,  appeal  to  my  senses.  If  these  show  me 
that  the  heavens  turn  round,  and  that  the  earth  stands  still, 
no  subtility  shall  make  me  believe  that  it  is  the  heavens 
which  stand  still  and  the  earth  which  moves. 


CHBI8TIANITT  AND  A8TE0N0MY.  433 

A.  You  are  not  far  removed  from  maintaining,  that  for  the 
honour  of  our  senses  we  ought  to  deny  the  omderstanding. 

N.  How  so  ? 

A.  We  should  be  forced  to  believe,  if  we  were  compelled 
to  follow  your  principle,  that  a  thing  which  we  see  at  a  great 
distance  is  really  small,  and  that  it  gradually  becomes  greater, 
the  nearer  we  approach  it ;  that  an  avenue,  where  it  is  most 
distant  from  us,  is  narrower  than  where  it  is  near  us ;  that 
the  lamps  in  the  street  are  so  much  closer  together  the  fkrther 
we  are  removed  from  them. 

N.  "Well,  our  senses  themselves  rectify  these  errors. 

A.  Therefore  the  testimony  of  the  senses  requires  correc- 
tion. 

N.  Yes,  by  comparison  with  one  another. 

A.  But  you  do  not  then  mean  to  say  that  the  senses  them- 
selves make  the  comparison;  far  the  faculty  of  comparing 
things  which  we  have  seen  at  different  periods  must  be 
ascribed,  indeed,  to  the  imderstanding. 

N.  Allow  the  understanding  to  have  its  share ;  but  the 
senses  are  the  chief  agents. 

A.  I  do  not  think  so.  But  I  would  rather  ask  you  a  few 
more  questions  to  learn  your  real  opinion.  When  a  ship 
makes  a  turn,  does  it  not  seem  as  if  the  shore  ran  round  the 
ship! 

N.  It  does,  indeed. 

A.  And  in  the  evening,  when  I  wander  in  moonlight,  and 
it  seems  exactly  as  if  the  moon  accompanied  me,  then  the 
senses  again  correct  themselves. 

N.  The  senses  here  require  no  correction,  but  only  the 
astronomers  ;  that  does  not  concern  me  at  all. 

A.  I  think,  however,  it  does ;  for  instance,  when  two 
travellers  meet  one  another,  and  each  of  them  asserts,  on  the 
testimony  of  his  senses,  that  the  moon  has  accompanied  him, 
which  of  them  is  in  the  right  ? 

N.  I  am  still  of  the  same  opinion,  that  here  the  one  expe- 
rience corrects  the  other,  and  that  we  thence  learn  that  the 
moon  has  accompanied  neither  of  them. 

A.  But  now  if  an  inhabitant  of  the  planet  Jupiter  were  to 
meet  with  one  of  the  inhabitants  of  the  earth,  and  if  the  first 
said,  according  to  the  evidence  of  his  senses,  that  all  the 
heavenly  bodies  turned  roimd  his  planet,  but  the  last  tliat 

2f 


I 


434  OHKISTIANITY  AND  A8TK0N0MT. 

these  revolved  round  the  earth,  the  one  experience  might  then 
likewise  correct  the  other. 

N.  But  I  doubt  whether  Jupiter  has  any  inhabitant ;  and, 
supposing  it  has,  they  will  yet  never  meet  uj*. 

A.  Therefore  the  same  thing  happens  to  us,  the  inhabitants 
of  earth,  as  would  happen  to  the  traveller  in  moonlight,  if  he 
met  no  one. 

N.  No,  he  might  correct  his  error  if  he  turned  back. 

A.  By  no  means,  for  his  senses  would  then  only  have 
taught  him  that  the  moon  turned  round  with  him. 

N.  But  even  though  the  senses  do  deceive  us  now  and 
then,  still  when  God's  Word  does  not  speak  to  us,  we  have 
nothing  further  in  which  we  can  confide. 

A.  The  omderstanding  ? 

N.  Hiere  is  no  dependence  on  that. 

A.  You  are  its  great  enefny.  Yet  you  allow  it  to  pre- 
<»lculate  the  whole  almanac,  with  the  length  of  the  days,  the 
rising  and  the  setting  <^  the  sun  and  moon,  &c  Yon  even 
allow  it  to  foretell  the  eclipses  of  the  son  and  moon  during 
the  whole  year.  You  also  permit  it  to  invent  machines 
which  fttmish  you  with  many  of  the  comforts  of  life,  which 
otherwise  would  either  be  imattainal^e  or  unknown,  and  even 
to  arrange  the  civic  commonwealth  by  well-ccmsidered  laws. 
In  short,  the  understanding  is  a  misapprehended  Mend,  to 
whom  you  must  apologize. 

N.  But  does  the  understanding  nevef  err  ? 

A.  How,  indeed,  could  I  venture  to  deny  the  trotii,  that 
man  may  err  in  the  use  of  eadi  of  his  mental  &cnhies>  just 
as  much  as  in  that  of  his  senses  ? 

N.  Then  there  is  no  other  wisdom  than  tbe  W<»:d  of  Qod. 
I  will  hold  &st  to  that 

A.  That  is  perfectly  true.  Such  is  also  the  opinion  oi 
astronomers. 

N.  How  am  I  to  imderstand  that  ? 

« A.  As  naturally  as  possible.  Hie  movements  of  tiie  world 
they  read  in  the  book  of  laws  which  God  has  writt»i  in  the 
heavens  with  his  own  hand. 

N.  But  they  read  it  by  ihe  aid  of  their  own  dec^tful 
understanding. 

A.  Let  us,  however,  speak  somewhat  more  exaetly. 
Astronomers  first  became  acquainted  with  the  hea;TeBS  by 
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the  aid  of  their  senses.  They  have  ooUected  the  experience 
<^  thousands  of  years  on  the  events  of  the  heavens.  They 
have  continually  endeavoured  to  invent  better  instruments,  in 
CMrder  to  see  the  planets,  and  to  measure  their  magnitude^ 
distance,  and  movements.  They  have  always  compaiisd  their 
caleulati<ms  with  what  oociured  in  the  heavens.  Otight  we 
to  doubt  that  so  much  honourable  diligence  anjl  so  much 
inquiry  does  not,  in  8(Mne  way,  lead  to  truth  ? 

N.  Yes,  if  our  understianding  were  not  so  obscured. 

A.  Do  not,  however,  imagine  it  so  obscured  as  to  lose  the 
power  of  calculating  events  of  the  heavens  hundreds,  nay, 
thousands  of  years  ^forehand. 

N.  Tycho  Brahe  was  also  able  to  do  this,  although  he 
permitted  himself  to  be  guided  by  the  Bible. 

A.  If  the  Bible  were  a  guide  for  astronomical  calculations, 
then  Tycho  Brahe  would  have  learnt  from  it  the  laws  of 
Kepler. 

N.  I  have  heard  so,  but  they  chiefly  relate  to  theory. 

A.  They  are  founded  on  experience,  and  we  owe  their  first 
ccmsolidation  to  Tycho  Brahe's  beautiful  observations.  .Mean- 
time, the  experience  of  two  centuries  has  confirmed  them. 
Every  new  planet  which  is  discovered  has  given  a  new  proof 
for  these  laws.  When  Sir  William  Herschel,  in  1781,  dis- 
covered the  planet  Uranus  by  the  aid  of  Kepler's  laws, 
only  four  years  afterwards  we  were  enabled  to  calculate  that 
it  would  require  eighty -four  years  for  it  ta  go  once  round 
the  sun.  When,  in  1801,  Piozzi  discovered  the  planet 
Ceres,  but  after  a  few  days  of  observation  fell  sick,  and  was 
then  imable  to  re-find  it,  its  proper  position  in  the  extensive 
^lace  of  heaven  was  rediscovered  bjr  calculation,  which  rested 
on  the  same  laws.  Once  more,  m  later  times,  we  have 
received  a  great  proof  of  the  validity  of  astronomical  calcu^ 
lation  by  Halley's  comet.  For  seventy  years  and  more  it 
had  been  invisible  to  the  inhabitants  of  eaith,  but  its  path 
was  calculated,  and  it  came  at  the  predicted  time. 

N.  But  does  it  not  occur  to  you  that  you  attempt  to  prove 
astronomy  l^  the  coincidence  of  prophecies  ? 

A.  This  quibble  of  words  is  not  new  to  me. 

N.  You  «iU  this  remark  a  quibble  of  words  ? 

A.  Yes,  a  quibble  of  words.  What  more  ?  When  jou 
say  that  it  is  not  right  to  prove  tlie  truth  of  scientific  opinions 

2  F  2 


48d  CHKISTIANITY  AND  ASTRONOMY. 

by  prophecies,  you  certainly  understand  by  prophecy  a  pre- 
diction which  has  sprung  from  an  inner  feeling  or  perception, 
without  the  understanding  being  able  to  account  for  it,  and 
prophecies,  in  this  sense,  do  not  belong  to  science;  but  if 
you  will  understand  by  prophecy  a  prediction  founded  on 
knowledge  clearly  manifested  to  the  imderstanding,  then  it 
entirely  belongs  to  science.  Besides,  I  beg  you  will  ask  your 
understanding  whether  it  is  not  a  great  proof  of  correct 
knowledge,  when  we  are  taught  to  predict  events  in  a 
determined  manner,  not  merely  indefinitely,  but  with  the 
utmost  exactitude  of  time  and  place ;  and  when  such  pre- 
dictions have  been  confirmed  many  thousand  times,  is  not 
the  proof  then  beyond  the  means  of  refutation.  And  is 
there  any  use  in  bringing  forward  other  proofs  before  people 
who  have  not  themselves  studied  science,  and  who  wiU  not 
give  the  requisite  time  to  study  it? 

N.  But  was  it  not  then  possible  to  pre-calculate  the  events 
of  the  heavens  just  as  correctly,  according  to  Tycho  Brahe's 
doctrine  ? 

A.  Before  I  answer  this  question,  I  must  call  your  atten- 
tion to  the  fact  that  there  are  two  kinds  of  pre-calculations  in 
astronomy.  The  one  is  founded  on  this,  that  we  must  have 
collected  some  tolerably  complete  observations  on  a  whole  series 
of  changes,  and  have  seen  them  recur  constantly  in  the  same 
order.  We  then  predict  that  it  will  occur  at  a  future  time. 
This  kind  of  prediction  clearly  requires  no  insight  into  the 
laws  of  nature.  The  other  kind,  on  the  contrary,  is  espe- 
cially founded  on  and  distinguished  by  this,  that  by  the  uni- 
versal laws  of  nature,  we  can  foretell  something  about  objects 
which  are  new  to  us.  We  do  not,  then,  proclaim  the  return 
of  that  which  we  have  already  seen  take  place  with  the  same 
things;  but  something  which  natural  reason,  through  the 
force  of  knowledge,  says  must  necessarily  happen.  The  two 
first  examples  which  I  have  just  given  belonged  wholly  to 
this  dass,  and  neither  the  system  of  Tycho  Brahe  nor  the 
older  system  anywhere  offers  a  similar  one.  Even  that 
example  which  I  drew  from  Halley's  comet,  in  which  part  of 
the  prediction  rests  on  a  frequently  Repeated  recurrence,  stiU 
contains  this  peculiarity — that  we  should  have  been  tmable 
to  predict  the  inequalities  in  the  periods  of  circulation,  had 
we  not  been  in  possession  of  Newton's  glbrious  theory,  which 
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is  most  intimately  connected  with  that  of  Copernicus,  and 
without  which  also  most  other  astronomical  calculations 
would  be  imperfect. 

N.  In  what  does  tliis  Newtonian  system  consist  ? 

A.  To  give  a  somewhat  circumstantial  account  of  the  chief 
^dements  of  his  doctrine  would  be  too  much  for  one  evening ; 
^ut  its  most  simple  principles  I  will  gladly  mention,  for  they 
speak  to  the  uuprejudiced  and  sound  understanding  of  man. 
He  has  developed  the  great  thought,  that  the  movements  of 
the  planets  occur  according  to  the  same  laws  as  the  move- 
ments here  on  earth. 

N.  Which  laws  do  you  allude  to  ? 

A.  I  must  first  mention  one  which  was  discovered  before 
the  time  of  Newton,  namely,  that  an  inanimate  body  can  as 
little  set  itself  in  repose  if  it  is  in  a  state  of  motion,  as  it  can 
set  itself  in  motion  if  it  is  in  a  state  of  repose. 

N.  That  seems  rational  enough,  but  it  is  contrary  to  expe- 
rience, which  shows  us  that  a  body  set  in  motion — for  in- 
stance, a  ball  which  we  roll  down  a  path— often  stands  still  of 
its  own  accord. 

A.  No ;  only  because  the  little  inequalities  which  it  en- 
counters, and  the  particles  of  air  which  it  must  drive  out  of 
the  way,  gradually  cause  it  to  stand  still.  It  has  been  proved 
l>y  innumerable  experiments  that  a  movement  lasts  so  much 
longer  the  more  these  kind  of  obstacles  are  displaced.  But 
we  may  draw  still  more  results  from  this  absence  of  will  in 
the  inanimate  object;  for  on  this  ground  the  body  set  in 
motion  neither  can  alter  its  velocity  nor  its  direction. 

N.  But  yet  we  see  that  a  ball  or  a  stone  which  is  thrown 
in  a  direct  line  describes  a  crooked  path. 

A.  The  cause  lies  extraneous  to  the  body  that  is  thrown ; 
it  is  gravity,  which  is  a  power  by  which  the  earth  attracts  all 
bodies  to  itself. 

E.  The  law  which  you  now  explain  is  called  the  law  of 
inertia. 

A.  Certainly  it  is  called  so,  but  this  name  easily  leads  to 
the  belief  that  an  impotency  is  attributed  to  bodies  which 
would  little  accord  with  nature.  Bodies  are  not  wanting  in 
forces  to  act,  but  in  a  will,  even  to  begin  a  change  in  the 
iipplication  of  their  forces. 

E.  It  is  really  astonishing  that  mankind  remained  for  so 
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many  thousand  years  unacquainted  with  such  a  natural 
thought.     It  was,  indeed,  Descartes  who  first  discovered  it 

A,  We  must  rather  say,  gave  it  general  admission;  for 
Galileo  had  already  grasped  it.  But  at  all  events,  the  M 
signification  of  the  absence  of  will  in  matter  was  not  perceived 
above  a  century  and  a  half  before  our  times. 

E.  Exactly;  but  I  fear  that  I  have  interrupted  you  too 
much.     I  must  not  prevent  you  from  continuing. 

A.  It  is  the  result  of  gravity  that  all  material  things  attract 
each  other  throughout  the  whole  world.  The  movement  of 
falling  bodies  is  occasioned  by  their  being  attracted  fixMn  all 
parts  of  the  earth. 

N.  That  seems  to  be  explained  naturally  enough. 

A.  Now  Newton  farther  says,  that  the  attraction  between 
two  bodies  becomes  so  much  the  more  feeble  the  farther  they 
are  apart;  not,  indeed,  that  they  attract  each  other  twice 
as  litUe  when  they  are  twice  as  far  apart,  three  times  as 
little  when  the  distance  is  three  times  as  great,  and  so 
on :  but  he  shows  that  both  the  force  of  attraction,  as  all 
other  active  forces,  which  proceed  equally  in  all  directions, 
acts  so  much  the  more  feebly  at  the  greater  distance ;  and 
that  to  find  the  degree  of  feebleness,  we  must  multiply  the 
proportion  of  distance  into  itself;  so  that  the  force  in  twice 
the  amount  of  distance  is  twice  two,  or  four  times  less ;  in 
three  times  the  amount  of  distance  three  times  three,  or  nine 
times  less  ;  and  so  on. 

N.  That  is  quite  extraordinary. 

A.  On  the  contrary,  it  is  natural.  Let  us  take  our  ex- 
ample from  another  active  force,  that  we  may  be  enabled  to 
follow  it  better  with  our  senses.  Place  a  bit  of  paper  one 
yard  from  a  light,  this  paper  will  receive  a  certain  niunber  of 
the  active  forces  of  light,  which  the  flame  emits  on  all  sides. 
Now  move  it  two  yards  distant,  and  it  will  not  receive  nearly 
so  much  activity  of  light;  much  that  was  previously  received 
now  passes  it.  If  we  were  to  put  another  piece  of  paper  in 
its  place,  which  at  the  distance  of  two  yards  should  now 
receive  all  the  action  of  light  which  was  before  received  at 
the  distance  of  one  yard,  it  must  be  twice  as  long  and  twice 
as  broad  as  the  first ;  but  this  gives  four  times  as  great  a 
surface.  You  thus  see  that  this  mode  of  dispersion  hes  in 
the  peculiar  quality  of  space. 
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N.  I  did  not  belieye  that  it  was  such  a  natural  thing. 
A.  Newton  now  shows  fSstrther,  by  an  ingenious  calculation, 
that  the  magnitude  of  the  effect  which  arises  from  the  at- 
traction of  jdl  portions  of  a  sphere,  is  so  constituted,  as  if 
all  these  portions  were  in  the  centre;  which  cannot,  in 
reality,  be  the  case,  but  which  greatly  facilitates  certain 
calculations. 

N.  For  what  does  he  use  these  calculations  ? 
A.  When  we  wish  to  compare  other  attractions  with  those 
on  the  surface  of  the  earth,  we  have  simple  means  for  the 
purpose.  The  distance  of  the  surface  from  the  centre  we 
may  call  a  radius  of  the  earth.  Now,  if  an  object  is  at  the 
distance  of  two  radii  of  the  earth  from  the  centre,  then  the 
earth  attracts  it  four  times  as  feebly;  if  it  is  distant  ten  radii 
of  the  earth,  one  hundred  times  as  feebly;  if  it  is  sixty  radii 
of  the  earth  removed,  it  is  sixty  times  sixty,  or  3600  times  as 
feebly  attracted. 

N.  You  have  to  make  a  long  calculation. 
A.  It  is  now  completed.     The  last  calculation  tells  us  how 
much  the  moon  is  attracted  by  the  earth  when  it  is  removed 
about  halfway  between  its  greatest  and  least  distance. 
N.  But  how  can  we  see  that  the  calculation  is  correct? 
A,  You  remember  that  the  straight  path  is  the  movement 
which  bodies  must  follow  when  nothing  diverts  them  from  it. 
Now  the  moon  never  continues  in  the  direct  path  towards 
which  its  course  aimed  at  the  preceding  moment,  but  the 
attraction  of  the  earth  constantly  causes  it  to  deviate,  so  that 
the  moon  necessarily  wanders  round  the  earth. 
N.  That  does  not,  however,  seem  so  certain  to  me. 
A.  The  one  thought,  nevertheless,  has  led  us  to  the  other; 
meanwhile,  we  are  not  yet  at  the  end.     K  we  calculate  the 
curve  which  is  exhibited  to  us  in  the  moon's  path  by  observa- 
tion, it  is  just  as  great  as  it  must  be,  in  conformity  with  the 
doctrine  of  attraction.     Every  minute  it  deviates  from  the 
previous  direction  fifteen  feet  five-eighths.     Figure  to  your- 
self distinctly  what  this  really  expresses,  that  amidst  all  the 
innumerable  magnitudes  which  this  deviation  might  possess, 
we,  in  reality,  hit  on  the  only  one  which  is  the  result  of  the 
doctrine  of  attraction.     You  must  add  to  this,  that  the  moon, 
in  each  of  its  rotations,  one  time  approaches  nearer  by  one 
radius  of  the  earth,  another  time  recedes  as  much  farther 
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away  from  us.  In  each  new  position  it  has  a  different  dis- 
tance, and  makes  a  different  curve ;  but  in  each  of  them  we 
also  obtain  a  different  nimiber  from  fifteen  feet  five-eighths, 
and  always  exactly  that  one  which  follows  from  the  laws  of 
attraction.  You  thus  see  that  all  these  various  numbers 
prove  an  agreement  between  thought  and  reality.  Do  not 
you  think  that  this  must  inspire  confidence  ? 

N.  I  confess  it  is  very  remarkable. 

A.  Now  if  we  further  calculate  the  paths  of  all  the  planets 
round  the  sim,  we  find  again  that  they  are  exactly  constituted 
as  they  must  be  if  the  sun  attracts  them  according  to  the 
laws  we  have  considered.  The  same  occurs  when  we  con- 
sider the  moons  of  other  planets.  Their  paths  are  exactly 
such  as  they  necessarily  miust  be  if  the  attractive  force  of  the 
planet  acts  according  to  the  same  laws  as  those  of  the  earth 
and  the  sun. 

N.  This,  then,  is  the  imiversal  doctrine  of  attraction  ? 

A.  Only  a  very  hasty  sketch  of  it.  To  behold  it  in  its 
inward  harmony,  we  must  devote  much  diligence  and  time 
on  it,  which,  nevertheless,  we  should  never  repent  But  I 
observe  that  there  still  remains  much  whose  omission  would 
be  inexcusable,  even  in  this  rapid  sketch.  I  must,  especially, 
beg  you  to  observe,  that  Newton's  theory  proves  that  the 
figure  of  the  earth  entirely  depends  on  the  same  universal 
laws  of  nature,  as  the  laws  of  motion  belonging  to  it  and  to 
the  other  planets.  A  careful  research  has  shown  us  that  the 
earth  has  been  fluid  before  it  assumed  its  present  condition. 
These  fluid  particles,  if  not  otherwise  prevented,  necessarily 
arrange  themselves  into  a  sphere,  where  all  parts  of  the  sur- 
face are  equally  distant  from  the  centre.  But  the  rotation  of 
the  earth  on  its  axis,  altered  this.  Its  rotation  does  not  set 
in  motion  the  portions  of  the  axis ;  but  every  other  portion 
must  describe  a  circle,  which  is  so  much  the  greater,  the 
farther  it  is  from  the  axis.  Now,  both  inquiry  and  experience 
have  proved  that  there  is  an  endeavour  in  such  a  circulation 
to  remove  to  a  distance  from  the  centre  of  the  circle,  and 
that  this  endeavour  increases  with  the  magnitude  of  the  circle 
described.  Hence  it  happens,  that  the  rotation  of  the  earth 
expands  the  earth  in  its  great  central  circle,  which  we  name 
the  equator,  and  in  all  the  parts  lying  near  it  This  percepti- 
ble deviation  of  the  earth  from  the  spherical  form,  was  disco- 
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vered  by  inquiry  sixty  years  before  the  experiences  were  col- 
lected which  confirmed  it.  The  peculiar  form  of  the  earth 
is,  therefore,  a  proof  that  it  turns  upon  its  axis. 

N.  I  scarcely  know  what  to  say  further. 

A.  And  the  planets  also  exhibit  a  deviation  from  the  spheri- 
cal form,  each  according  to  its  magnitude  and  velocity  of 
rotation. 

N.  I  do  not  deny  that  there  is  a  great  imity  in  this 
doctrine;  but  this  imity  is  but  idle  talk  to  me,  for  I  am 
compelled  to  say,  that  it  is  opposed  to  the  Bible. 

A.  You  allude  to  the  well-known  passage  in  Joshua,  where 
it  is  said  that  the  sun  stood  still ;  but  it  appears  to  me,  this 
as  little  proves  that  it  was  the  author's  opinion  that  the  sun 
really  moved,  as  if  we  were  to  assert,  that  he  who  writes  the 
almanac  adopts  this  opinion,  becaiuse  he  says  that  the  sun 
rises  or  sets,  instead  of  saying  that  the  earth  turns  itself  on 
this  or  on  that  day  in  such  a  manner;  that  in  Copenhagen,  it 
appears  as  if  the  sun  rose  about  seven  o'clock.  We  should 
be  more  inclined  to  ridicule  the  astronomer,  if,  for  the 
honour  of  his  system,  he  were  to  express  himself  in  such  a 
pedantic  manner.  It  is  certain  that  if  Copernicus  himself 
had  related  the  aforesaid  events,  he  could  not,  without 
pedantry,  have  expressed  himself  differently  from  Joshua. 

N.  But  yet  the  Bible  must  be  understood  literally. 

A.  Even  in  this  acceptation  there  must  still  be  one  passage 
which  you  cannot  take  literally,  namely:  The  letter  killeth, 
hut  the  spirit  maketh  alive.  But  I  need  not  enter  here  on  a 
discursive  treatment  of  the  subject.  There  are  a  sufficient 
number  of  passages,  when  the  Bible  speaks  of  the  eaith,  in  a 
manner  which  cannot  possibly  be  taken  literally.  Is  not  the 
globe  mentioned  in  several  passages  in  perfect  accordance 
with  our  notions?  But  in  other  passages  (for  instance. 
Job  xxviii.  24),  the  ends  of  the  earth  are  mentioned;  and 
in  the  Revelations,  the  four  angels  who  hold  the  four  comers 
of  the  world.  In  Job  xxviii.  13,  and  in  many  passages  of 
the  same  book,  the  wings  of  the  earth  are  cited  as  the  most 
poetical  designations  for  the  movement  of  the  earth.  But  if  we 
desire  absolutely  to  believe  that  the  Bible  teaches  us  astro- 
nomy, it  seems,  when  all  is  put  together,  that  it  rather  teaches 
the  movement,  than  the  absence  of  movement  in  the  earth. 
I  think,  meanwhile,  that  the  Bible,  if  it  had  been  intended 
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to  teach  astronomy,  would  have  certainly  expressed  itsdf 
more  distinctly. 

N.  It  will  indeed  be  difficult,  perhaps  even  impossible,  to 
reply  to  this  question  by  single  passages  from  the  Bible;  but 
all  my  Christian  feelings  are  opposed  to  the  doctrine  of 
astronomers. 

A.  If  I  understand  rightly,  you  do  not  assume  that  the 
Bible  contains  the  clear  expression  of  the  doctrine  that  the 
earth  stands  still,  so  that  every  one  who  builds  upon  the 
Bible  must  necessarily  be  convinced;  but  you  think  that  a 
profounder  comprehension  of  the  view  of  the  Bible  in  its 
oneness  would  determine  the  matter.  You  feel  so  persuaded 
that  it  is  you,  and  those  wedded  to  your  opinions,  who  here 
imderstand  the  Bible  correctly,  and  that  you  are  guided  by 
the  Holy  Spirit,  that  you  venture  to  defy  the  stnmgest 
counter-proofe  deduced  from  reason  and  experience. 

N.  You  press  me  very  hard.  Shall  I  then  abandon  my 
Christianity,  which  I  do  understand,  for  your  astronomy, 
which  I  do  not  ? 

A.  Smooth  words  often  deceive  our  senses.  Express  your- 
self with  rather' more  exactitude,  and  your  question  assumes 
a  very  different  aspect  Do  not  say,  shall  I  abandon  my 
Christianity?  but  say,  shall  I  correct  the  method  by  whidi 
I,  in  accordance  with  many  others,  have  understood  Christi- 
ani^  for  many  years  past  ? 

M .  Do  not  forget  that  this  mode  of  understanding  Chnsti- 
anity  is  of.  very  ancient  date. 

A.  Neither  do  you  forget,  that  even  amidst  the  ancient 
modes  of  comprehension  there  are  great  difPerences,  and, 
above  all,  do  not  forget  that  there  have  been  many  men 
whose  honest  devotion  to  Christianity  cannot  be  doubted,  and 
who  have  found  no  real  opposition  between  their  religion  and 
their  science.  Thus,  there  is  one  mode  of  comprehendimg 
Christianity  by  which  it  does  not  come  into  opposition  with 
truths  which  reason  and  experience  show  us  cannot  be 
refuted;  there  is  another  mode  of  comprehension,  by  which 
Christianily  cannot  be  imited  with  these  truths.  I  do  not 
now  ask,  what  you  can  answer  before  man ;  but  I  ask,  can 
you  answer  before  yom:  conscience  for  imagining  that  Ihe 
Holy  Spirit  urges  you  to  reject  decided  truths  ?  You  say 
that  you  understand  Christianity;  but  neitHer  you  nor  any 
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man  imderstands  it  fully.  You  say  that  you  do  not  under- 
stand astronomy.  That  is  true.  But  the  question  here  is  of 
certain  positions  on  which  all  who  hare  any  knowledge  are 
agreed,  and  which  you  would  reject  merely  on  the  ground  of 
your  supposed  deeper  insight  into  Christianity,  although  many 
pious  and  learned  Christians  have  adopted  it. 

N.  I  perceive  that  the  case  has  assumed  such  an  aspect, 
that  I  must  appear  arrogant  to  all  those  who  do  not  agree 
with  me,  and  yet  I  can  assert  that  my  opinion  in  this  matter 
is  connected  with  my  whole  inward  being.  I  will  speak 
openly.  All  your  natural  science  is  adverse  to  the  disposition 
of  my  mind;  it  transforms  the  whole  mode  of  thought,  and 
turns  it  away  from  God.  la  your  science,  it  is  not  He  who 
permits  the  sxm  to  rise  and  set,  or  who  holds  the  earth  in  his 
hand,  or  who  gives  summer  and  winter.  No;  with  you  it  is 
the  blind  laws  of  nature  which  accomplish  this.  It  is  not 
His  anger  which  emits  the  lightning.  No !  With  you  it  is 
only  an  electric  spark,  driven  by  blind  necessity.  It  is  not 
His  power  which  permits  the  storm  to  sweep  over  the  earth. 
No!  it  is  disturbed  equilibrium.  It  is  not  His  goodness 
which  sprinkles  the  earth  with  the  waters  of  the  heavens. 
No !  it  is  only,  as  I  have  been  told,  a  sport  between  warm 
and  cool  currents  of  air. 

A.  I  call  that  well  spoken ;  for  you  seem  to  me  to  have 
distinctly  expressed  the  fundamental  idea  which  determines 
your  conviction.  I  will  endeavour  to  be  equally  clear.  But 
first  tell  me,  do  naturalists  deny  that  the  vfhole  world 
originates  from  God  ? 

N.  No;  they  willingly  grant  this  with  reference  to  the 
whole ;  but  yet  they  find  the  cause  of  each  single  event  in 
the  laws  of  nature,  so  that  God  has  no  part  to  act  in  it. 

A.  But  from  whom  do  the  naturalists  believe  that  these 
laws  proceed? 

N.  I  do  not  deny  that  they  allow  Him  to  be  a  lawgiver ; 
but  they  do  this  in  order  that  they  may  spare  Him  all  further 
trouble  with  the  government. 

A.  Do  you  befieve  that  we  consider  these  laws  of  nature 
to  be  regulations  which  some  one  has  given  to  God  ? 

N.  You  must  indeed  conceive  that  God  has  given  them  to 
himself. 

A.  But  it  could  not  then  be  impious  to  say,  that  God  acted 
according  to  regulations  which  he  had  given  to  himself. 
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N.  No ;  we  certainly  could  not  maintain  that. 

A.  But  do  you  think  that  the  profound  naturalist  consi- 
ders  this  mode  of  representation  as  perfectly  worthy  of  the 
Divinity? 

N.  I  do  not  know  what  you  mean. 

A.  If  we  conceive  the  laws  of  nature  to  be  regtdations 
which  God  had  once  determined  by  himself  to  be  those  which 
nature  should  obey,  and  from  which  he  has  never  deviated 
since,  then  the  limits  of  our  human  capacities  would  be 
involved  in  the  notion. 

N.  Then  what  is  there  true  in  it  ? 

A.  All  existence  is  the  unceasing  work  of  God,  in  which 
there  is  an  impression  every\^ere  of  his  infinitely  perfect 
reason,  which  never  alters.  This  continuous  operation  of 
clivine  reason,  and  this  eternal  similarity  with  itself  to  the 
laws  of  nature,  must  be  submitted  to  our  consideration.  It 
thus  is  literally  true,  when  it  is  said  that  God  permits  the  sun 
to  rise,  that  he  orders  the  change  of  the  seasons,  and  the 
course  of  lightning ;  but  many  men  are  desirous  that  Grod 
should  arrange  these  things  according  to  their  own  notions,  in 
opposition  to  nature,  which  notions  are  held  to  be  so  perfect 
in  themselves,  that  they  think  the  power  and  wisdom  of  God 
is  denied,  if  that  which  they  attribute  to  Him  is  doubted. 
That  is  the  secret,  you  see. 

N.  Well,  I  willingly  believe  that  a  person  may  be  a  good 
Christian,  although  he  admits  the  Copemican  system ;  but  I 
hope  you  will  not  deny,  that  he  may  be  a  good  Christian 
although  he  rejects  it. 

P.  Certainly,  we  can  be  good  Christians  with  pure  child- 
like &ith,  without  either  understanding  or  admitting  any 
astronomical  system  whatever ;  but  it  would  but  little  befit 
a  Chiistian  thoughtlessly  to  reject  a  scientific  opinion  which 
he  did  not  understand. 

N.  Still  we  do  not  become  better  Christians  by  its  adop- 
tion ;  we  may  view  it  with  indifference. 

A.  I  cannot  even  here  grant  you  to  be  in  the  right.  It  is 
ceTtahAj  true,  that  many  men  may  be  so  ignorant  that  astro- 
nomy is  necessarily  a  matter  of  great  indifference  to  them, 
and  that  they  must  have  learned  much  of  other  things,  before 
they  could  derive  true  benefit  from  this.  But  all  men  are  not 
so  situated.  Let  us  remember  that  every  piece  of  knowledge 
serves  Christianity.     I  was  surprised  when  you  required  that 
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our  contemplation  of  the  physical  universe  should  merely 
depend  on  the  testimony  of  the  senses.  The  common  result 
of  this  is  an  entire  misapprehension  of  human  nature.  Science 
has  this  in  common  with  religion,  that  it  endeavours  to  raise  . 
us  above  the  impressions  of  our  senses.  Christianity,  whose 
holy  books  are  written  in  two  languages,  which  are  strange 
to  most  times  and  places,  and  which  embrace  so  many  sub- 
jects for  inquiry,  contains  innumerable  demands  for  reflection 
and  cultivation.  A  great  portion  of  the  Christian  world  have 
obeyed  these  demands ;  and  in  spite  of  many  errors  which 
by  the  condition  of  humanity  necessarily  creep  in,  it  has  yet 
thereby  reached  a  far  higher  degree  of  Christian  enlighten- 
ment and  Christian  life  than  those  barbarous  nations  who 
constantly  mingle  their  gross  conceptions  with  Christianity. 
Man,  although  religion  strives  to  teach  him  something  better, 
is  far  too  strongly  inclined  to  view  the  material  world  as 
actual  true  existence.  Ought  it  not  to  contribute  greatly  to 
wrench  him  from  this  narrow  circle  of  thought,  if  he  sees 
that  the  earth  which,  to  his  imagination,  was  the  firm  sup- 
port of  everything,  is  itself  only  a  moving  part  in  a  greater 
world ;  that  heaven  and  earth  are  only  an  appearance,  behind 
which  lies  a  deeper  and  more  enduring  order  in  reason? 
Should  not  the  insight  that  the  whole  world  is  not  merely 
created  for  men,  be  a  small  remedy  for  his  pride  ?  Should 
not  the  magnitudes  which  a  more  accurate  perception  of  the 
world  places  before  the  eyes  of  man,  enlarge  his  mind  ? 

N.  How  learned  we  must  be,  in  order  to  become  better 
Christians! 

A.  Do  not  misunderstand  me.  Do  you  think  me  so  narrow- 
minded  as  to  imagine,  that  every  man  ought  to  study  all  the 
sciences  ?  No !  It  is  not  now  a  question  of  learning;  we  only 
here  speak  of  the  acceptance  of  discoveries  with  love  and  joy, 
which  have  been  made  in  the  system  of  the  world  by  the 
investigations  of  mauy  centuries.  It  is  by  no  means  indif- 
ferent whether  man  despises  a  noble  spiritual  enjoyment  or 
not;  the  pleasure  we  receive  from  it  is  at  all  times  an  ap- 
proach to  God.  Only  survey,  in  your  mind,  the  fundamental 
features  of  the  system  of  the  world.  Every  planet  is  a 
great  dark  sphere  like  the  earth,  and  receives  its  alterna- 
tion of  day  and  night  from  the  same  sun.  This  is  obtained 
by  each  of  these  spheres  tumiug  on  its  axis,  so  that  one 
side  is  illuminated  while  the  other  is  dark.     In  the  same 
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manner  each  of  them  receives  its  seasons,  because  it  goes 
round  the  sun  in  a  certain  time,  and  on  a  prescribed  path ; 
and  each  planet  receives  a  lustre  from  the  light  of  the  son, 
which  contributes  to  adorn  the  night  of  the  other.  On  this 
consideraticm  we  cannot  avoid  thinking,  that  these  spheres 
are  just  as  much  inhabited  as  our  own  earth,  al^oi^ 
by  beings  who  must  be  in  some  degree  diflferent  from  our- 
selves. What  an  incalculable  variety  here  springs  firom  one 
great  fundamental  thought!  But  what  an  infinitely  wide 
circle  is  disclosed  for  our  admiration,  if  we  consider  that 
each  of  these  countless  fixed  stars  is  itself  a  sun,  and  a 
centre  for  the  movement  of  other  spheres.  We  feel  our- 
selves at  once  elevated,  by  this  glance,  into  the  revelation  of 
Divine  wisdom  and  creative  force,  and  penetrated  by  the 
deepest  feeling  of  humility.  K  we  did  not  know  it  before, 
we  should  be  ccmipelled  to  learn  now,  that  we  are  nothing 
when  cimipared  with  God,  but  that  we  are  something  through 
God. 
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ON  THE  SPIRIT  AND  STXJDY  OF 

UNIVERSAL  NATURAL  PHILOSOPHY. 


The  JS^nrit,  ths  SignificttHon,  and  the  End  of  Natural  Science, 

§  1 .  Wb  endeaTOur  to  comprehend  and  investigate  the  whole 
of  natiure  hj  reason,  and  to  repres^it  it  as  a  connected  whole. 
The  science  which  imposes  on  itsdf  this  task  is  called 
Namral  Science,  or  Physics,  in  the  most  ^rtensive  sense  of 
the  word. 

§  2.  If  we  cast  an  inquiring  glance  at  nature,  and  think  of 
comprehending  this  infinite  varietj-  by  the  aid  of  reason,  we 
are  astonished  at  the  greatness  of  the  undertaking.  What 
an  infinite  multitude  of  olnects  we  find  scattered  over  the 
globe  which  we  inhabit !  What  a  countless  host  of  animals 
are  known  to  us  by  name !  of  insects  alone  probably  a  hun- 
dred thousand  are  described;  and  yet  how  many  may  be 
coneeiEded  firom  our  view  in  the  ocean!  How  many  may 
inhabit  countries  which  have  never  been  trodden  by  the  foot 
of  an  inquirer !  What  a  countless  number  may  escape  our 
sight,  concealed  within  the  entrails  of  other  animals,  which 
can  only  be  discovered  by  magnifying  powers!  No  less 
wonderful  are  the  multitude  ci  plants,  of  which^  indeed,  a 
hundred  thousand  have  been  described.  And  further,  the 
minerals  of  the  earth,  whose  depths  we  have  not  penetrated 
as  many  fathoms  as  there  are  m^es  to  its  centre  f  What  a 
vast  scheme  it  must  seem  to  become  acquainted  with  all 
this !  And  yet  it  is  but  an  infinitdy  small  part  of  nature. 
If  we  raise  our  thoughts  to  our  solar  system,  the  earth 
appears  only  a  point  in  comparison,  but  even  this  solar 
system  is  its^  (mly  a  point  when  compared  with  that 
portion  of  the  heavens  which  we  can  survey  by  means  of 
astronomical  calcukticm.  But  TPdiat  is  all  this  compared  to 
the  eternity  in  which  imagination^  as  it  advances  in  calcu- 
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lation,  at  length  loses  itself.  If  we  now  turn  to  the  opposite 
side,  and  endeayour  by  analysis  to  penetrate  into  the  interior 
of  bodies,  we  continue  to  discover  parts,  which,  upon  a  closer 
investigation,  are  found  to  be  composed  of  others,  which 
again  are  artificially  constructed  of  different  compound  parts, 
and  thus  it  continues  without  cessation.  In  short,  we  here 
also  at  length  meet  with  something  which  our  senses  cannot 
comprehend.  On  one  side,  we  lose  ourselves  in  the  infinitely 
great^  and  on  the  other  in  the  infinitely  small. 

But  still  that  is  not  sufficient.  In  the  whole  of  nature  we 
discover  an  action  which  knows  no  rest.  What  appears  to 
our  eyes  as  rest  is  only  a  slow  change.  Everything  hastens 
through  innimierable  degrees  of  development,  from  its  origin 
to  its  destruction.  Its  whole  nature  is  not  expressed  in  any 
single  moment  of  its  existence.  In  order  to  know  it  per- 
fectly, we  must  therefore  comprise  all  the  periods  which  it 
has  traversed,  as  in  one  focus.  In  other  words,  the  infinite 
chain  of  existence  which  we  call  the  world,  which  otherwise 
appeared  beyond  our  comprehension,  should  not  merely  be 
viewed,  as  it  is,  but  should  be  recognized  as  it  tvas,  and  be 
calculated  as  it  will  be.  We  cannot  say  that  natural  science 
is  exhausted  until  all  this  is  attained. 

§  3.  It  is  very  clear  that  we  have  here  only  projected  some 
of  the  principal  features  of  an  ideal.  A  science  such  as  this 
will  always  remain  incomplete  to  a  finite  being.  Yet  with- 
out an  aim  in  view,  we  have  no  direction  for  our  powers ; 
and  without  an  unattainable  aim,  the  constant  development 
for  which  the  human  race  is  destined  cannot  advance.  The 
question  therefore  is :  How  can  we  possibly,  within  our 
narrow  sphere,  form  a  science  for  ourselves,  which  is  an 
image,  although  a  feeble  one,  of  that  ideal? 

§  4.  A  more  deeply  penetrating  search  into  nature  shows  us 
an  admirable  unity  in  sdl  this  infinite  variety.  However  much 
objects  may  differ  from  one  another,  still  a  deeper  investiga- 
tion discerns  a  common  nature  in  them  all.  Thus  we  find 
the  same  law  of  organization  in  the  whole  animal  kingdom, 
in  spite  of  the  greatest  and  most  varied  difierence  in  their 
external  form,  and  in  their  internal  structure.  While  we 
have  continually  directed  our  attention,  more  and  more,  upon 
this  fundamental  unity,  we  have  arrived  at  the  condusion 
that  it  is  only  necessary  to  know  a  few  animals  of  each  class, 
in  order  to  obtain  a  true  insight  into  the  nature  of  the  whole 
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animal  kingdom.  By  that  means  we  can  even  obtain  a  toler- 
ably correct  idea  of  animals,  which  no  longer  exist,  and 
whose  remains  are  brought  out  of  the  deep  recesses  of  the 
earth.  We  again  meet  with  this  same  unity  in  the  vegetable 
kingdom,  where  also  a  fundamental  investigation  of  some 
few  organizations  is  sufficient  to  give  a  deep  insight  into  its 
nature.  In  a  further  investigation,  we  find  one  point  of  unity 
conunon  to  the  animal  and  vegetable  kingdom ;  yet  even  this 
is  only  part  of  a  higher  unity,  imtil  the  mind  is  lost  in  one 
fundamental  imity  of  the  whole  of  nature  which  we  en- 
cconter  on  whatever  side  we  turn.  The  laws  which  influence 
our  moon,  equaUy  influence  the  moons  which  accompany 
the  other  phmets.  The  same  laws  govern  the  motiim  of 
these  round  the  sun;  and  every  planet  that  is  discovered 
is  only  a  fresh  confirmation  of  tlus  law.  But  we  do  not 
stop  here ;  we  have  grounds  to  assmne  that  our  sun,  along 
with  several  others,  at  the  same  time  repeat  on  a  large 
scale  what  is  exhibited  to  us  by  our  planetary  system  on 
a  smaller  one.  Now  if  we  once  more  return  from  those 
heavenly  bodies  to  the  bodies  upon  our  earth,  we  find  that 
they  are  all,  without  exception,  subject  to  the  same  laws  of 
motion  and  gravity  as  those  heavenly  bodies ;  so  that  from  our 
experiments  on  motion  made  upon  this  earth,  we  may  draw 
inferences  which  may  be  referred  to  the  whole  imiver^e. 
If  we  are  thoroughly  acquainted  with  these  laws  of  motion, 
we  may  calculate  what  was  at  one  time  the  position  of  the 
heavenly  bodies,  and  what  it  will  be  at  any  given  time. 
Natural  philosophy  ofiers  us  various  examples  of  this.  We 
have  discovered  a  similar  harmony  of  laws  in  the  successive 
periods  of  various  other  natural  events,  although  they  are 
&r  from  being  carried  out  with  the  same  exactitude  as  in 
astronomy ;  for  instance,  regular  periods  in  the  development 
of  the  esorth,  and  in  the  movement  of  the  magnetic  needle, 
although  the  duration  of  these  periods  has  not  yet  been 
determined. 

These  examples  show  us  clearly  what  is  accurately  proved 
by  philosophy,  that  every  well-conducted  investigation  of  a 
limited  object^  discovers  to  us  a  part  of  the  eternal  laws  of  the 
Infinite  Whole, 

§  5.  Now  these  laws,  and  the  powers  by  which  they  are  made 
to  act,  constitute  the  only  invariable  thing  in  nature.  While 
all  other  things  incessandy  change  their  position  ^  while  the 
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auiterials  of  which  they  are  composed  ccm^iiaHy  iito, 
^le  original  powers  and  their  laws  remain  stationaiy;  tinsj 
alone  endure  amidst  this  change.  One  thing  is  only  distin. 
guishabk  from  another  by  the  laws  which  are  expressed  in 
it ;  for  we  find  the  most  dissimilar  things  eompoeed  of  snoikr 
materials,  and  the  fnrth^  we  proceed  in  our  iavestigatioiM, 
we  shall  be  the  more  convinced  that  matter  in  ev^nrything,  ts 
well  88  ^e  powers  by  which  Hfe  and  action  are  sustained  k 
nature,  arc  every^ere  the  same ;  but  that  which  giyes  ob- 
jeets  their  determined  character,  and  forms  infinite  variety, 
is  only  Ihe  manner  in  which  the  actions  take  place  in 
ererything,  the  natural  laws  by  which  all  is  arranged  and 
^ided.  In  short,  things  are  incessantly  passing  from  one 
condition  to  another ;  in  one  constant  growth  out  of  tbe 
«ame  matter,  by  means  of  the  same  powers.  But  matter 
itself  is  only  space  occupied  by  the  primitive  forces  of 
natio'e,  therefore  it  is  the  laws  according  to  whi<^  a  thing  is 
formed  fit)m  which  it  derives  its  invariable  peculiarity.  But 
tiiat  which  constitutes  the  invariable  in  a  thing,  and  which 
<listinguishes  it,  is  correctly  called  its  essence,  and  that  part 
of  its  essence  which  it  does  not  share  with  others,  its  peculiar 
essence.  We  may,  therefore,  affirm,  that  the  natural  laws 
-according  to  whidk  a  tiling  is  formed,  taken  together,  consti- 
tute its  peculiarity ;  and  that  the  knowledge  of  the  natnnd 
Jaws  in  action  is  the  knowledge  of  the  essence  of  the  thing. 

§  6.  But  tiie  essence  of  a  thing  does  not  consist  in  one  single 
nataral  law,  which  nmy  be  expressed  as  an  idea,  in  a  pro- 
position ;  but  in  a  union  of  various  natural  laws,  which  form 
together  a  higher  law,  for  which,  however,  we  in  vain  seek  an 
expression.  We  may,  therefore,  regard  the  essence  of  eadi 
thing  as  composed  of  innumerable  others;  but  in  itself  it  is 
only  part  of  a  still  greater  chain  of  being,  and  is  connected  by 
them  with  a  higher  unity  (as,  for  example,  the  earth  can  never 
be  perfectly  comprehended  if  we  do  not  at  the  same  time 
consider  it  as  a  part  of  the  solar  system),  which  again  is  only 
a  part  of  a  still  higher,  and  so  on,  till  at  length  thought  loses 
itself  in  the  Infinite  AIL  Thus  all  natural  laws  form  together 
a  umty,  which,  viewed  in  their  activity,  constitute  the  essence 
of  the  whole  world. 

§  7.  If  we  investigate  tiiese  laws  more  closely,  we  find  that 
they  harmonize  so  perfectly  with  Ileason  that  we  may  assert 
with  truththat  the  harmony  of  the  laws  of  nature  CQnsists  in 


OF   UNITE&SAX   NATIHUX   PHILOSOPHY.  451 

ikeir  being  adapted  to  tlie  dictates  of  Keason,  or  rather,  by 
the  coincidenoe  of  the  laws  of  Nature  and  the  kws  of  Reason. 
The  chain  of  natural  laws,  which  in  their  activity  constitute 
the  essence  of  everything,  may  be  viewed  either  as  a  natural 
thofught,  (a  more  correctly  as  a  natural  idea ;  and  since  all 
natural  laws  together  constitute  but  one  unity,  the  whole 
world  is  the  expression  of  an  infinite  all-comprehensive  idea, 
which  is  one  with  an  infinite  Reason,  living  and  acting  in 
eveiything.  In  other  words,  the  world  is  a  revelation  of  the 
united  power  of  Creation  and  Reason  in  the  Godhead. 

§  8.  We  BOW  first  comprehend  how  we  can  recognize  nature, 
through  Reason,  fiir  Reason  again  reo(^;nizes  herself  in  all 
things.  But,  on  tiie  other  side,  we  can  also  conceive  how  our 
knowledge  will  never  be  more  than  a  fitint  image  of  the  great 
whole ;  for  our  Reason,  although  originally  related  to  the 
infinite,  is  limited  by  the  finite,  and  can  only  imperfectly 
disengage  itself  from  it  No  mortal  has  been  permitted  en- 
tir^y  to  penetrate  and  comprehend  the  whole.  Filled  with 
devout  awe,  he  must  be  conscious  of  the  limits  of  his  powers, 
and  acknowledge  that  the  feeble  ray  which  he  is  permitted  to 
behold,  nevertheless  raises  him  '&r  above  the  dust.  Yet  we 
are  not  connected  with  the  inward  essence  of  nature  by  the 
dear  nght  of  Reason  aloi^.  As  in  our  taste  for  the  Beautiful 
we  receive  a  sense  for  the  impression  of  the  ^irit  in  forms, 
and  m  the  conscience  a  sense  for  the  impressions  of  Reason 
in  life,  so  we  also  receive  a  sense  for  the  impressions  of 
Beason  in  the  operations  of  nature,  by  which  we  feel  its 
proximity,  and  without  a  distinct  view  of  the  individual 
parts,  we  are  seized  with  an  impression  of  the  majesty  of  the 
"whole.  This  anticipating  consonance  with  Nature,  guides 
reason  in  its  inquiry,  and  is  again  awakened,  strengthened, 
-ttnd  purified  by  it ;  both  are  most  intimately  united,  yet  in 
mw!^  a  manner,  that  the  former  is  most  dominant  in  life,  the 
latter  in  acience. 

9.  It  will  now  be  quickly  felt  how  wrong  it  would  be  to 
» utility  the  aim  of  this,  or  of  any  other  science ;  for  when 
WFe  ask  the  use  of  an  object,  we  infer  that  we  attribute  no  sub- 
stantial value  to  the  thing  itself,  Init  only  in  respect  to  some- 
tlung  else,  whidi  must,  therefore,  be  superior  to  it.  If 
tscienoe,  therefere,  is  only  to  be  pursued  on  account  of  its 
utility,  there  must  be  something  more  worth  the  attention  of 
-^  latumal  being  than  the  use  of  Reason,  or  something  in  man 

2g2 


452  THE   SPIRIT  AND   STUDY 

wMch  is  saperior  to  his  mind ;  but  since  this  is  impossible, 
science  is  good  both  in  and  for  itself,  and  it  requires  no 
extraneous  inducement  to  strive  after  it  for  its  own  sake.  It 
should  be  pursued  on  its  own  account,  both  as  an  expression 
of  our  inward  life,  and  as  an  acknowledgment  of  that  which 
.8  divine  within  us.  That  it  also  produces  the  most  excellent 
residts  in  a  lower  sphere,  is  a  consequence  of  the  harmony  of 
reason  which  animates  everything.  It  is  exactly  these  results 
which  are  called  the  uses  of  science ;  and,  so  comprehended, 
we  may  call  it  the  excellence  of  science  seen  from  a  lower 
point  of  view.  On  this  depends  the  completeness  of  the 
observation,  and  thence  it  possesses  an  immediate  interest  to 
a  thinking  being.  Seen  in  this  point  of  view,  the  use  of 
Natural  Science  is  twofold,  since  it  partly  strengthens  our 
powers  even  for  the  purposes  of  social  me,  and  partly  gives  us 
means  for  their  employment.  Besides  the  general  develop- 
ment and  perfection  which  every  science  endeavours  to  effect 

-  on  our  mental  powers,  Natural  Science  especially  contributes  to 
enlighten  and  strengthen  our  finite  reason,  whilst  it  exhibits  in 
a  regulated  series  of  contemplations  the  eternal  laws  of  reason 
at  the  same  time  governing  the  external  world.  Impressed 
with  this  view,  man  enters  upon  each  occupation  with  a  more 
acute  vision,  with  increased  confidence,  and  with  purer  de- 
light, and  fidfils  it  as  one  who  acts  upon  inward  conviction, 
not  following  merely  a  precept  from  without.  The  soul  is 
immediately  brought  into  an  inward  peace  and  in  unison 

y  with  the  whole  of  nature,  and  is  delivered  from  every  super- 
stitious fear,  which  always  originates  in  the  idea  that  it  is 
possible  that  powers  which  are  contrary  to  the  order  of 
Reason  might  intrude  into  the  eternal  course  of  Nature. 

This,  in  short,  is  the  effect  of  an  active  love  of  science 
beaming  forth  in  innumerable  ways  from  within.  In  refer- 
ence to  the  external  sphere  of  action  of  the  powers  in  nature, 

-  the  excellence  of  science  may  be  comprehended  in.  the  one 
great  truth,  it  teaches  us  to  govern  Nature. 

Nature  offers  the  few  necessaries  of  life  but  sparingly  to 
imcivilized  man,  and  only  affords  nourishment  to  a  small 
number  in  a  large  circumference.      Science  mrges  her  to 

-  greater  generosity,  and  causes  the  earth  to  become  more  fruit- 
ful, and  its  products  to  be  improved  and  manufiictured  for  pur- 
poses which  could  hardly  have  been  anticipated  in  the  original 
matter.    Thus  man  provides  himself  with  an  easy  and  com- 
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fortable  condition  in  life,  where  previously  necessity  could 
hardly  liave  found  nourishment  to  allay  its  wants.  Where 
men  formerly  laboured  thoughtlessly,  as  mere  tools,  and  passed 
their  time  in  servile  toil,  science  exempts  them  from  thiy 
by  means  of  machines,  which  work  in  place  of  them,  and 
fiilfil  the  purpose  still  more  completely.  Man  by  nature  is 
limited  to  a  narrow  sphere :  this  is  enlarged  by  his  insight 
into  nature.  By  the  aid  of  science  he  sails  round  the  earth, 
dives  to  the  bottom  of  the  sea,  flies  through  the  air,  and 
thus  is  no  longer  fettered  to  the  spot  of  earth  where  he  was 
bom.  A  deep  investigation  into  nature  has  enabled  us  to 
enlarge  even  the  boundaries  of  our  senses,  so  that  by  artificial 
instruments  we  discover  a  world  where  to  our  unassisted 
senses  there  only  appeared  a  vanishing  magnitude ;  we  dis- 
cover mountains  and  valleys  in  distant  pixels,  and  systems 
of  suns  where  formerly  the  most  daring  imagination  did  not 
venture  to  place  their  creations.  Thus  the  whole  existence 
of  man  is  enlarged,  and  becomes  more  spiritual ;  so  that  it  is 
evident  that  science  and  its  results  are  mutually  strengthened 
in  dieir  operations.  Science  assists  in  protecting  whatever 
it  presents  to  us.  "Without  its  aid  man  would  be  tossed  to  and 
fro  by  the  wild  struggles  of  the  elements,  which  were  ap- 
pointed for  more  universal  purposes  in  nature.  By  science  he 
learns  to  control  one  natural  power  by  another,  and  often  to 
guide  to  a  salutary  end  that  which  appears  most  threaten- 
ing. Thus  it  teaches  lis  to  alter  the  course  of  heaven's  de- 
structive lightning,  to  stem  the  power  of  water  so  that  it  may 
serve  our  purposes,  to  sway  the  consimnng  operations  of  fire, 
and  to  force  from  it  the  most  important  services.  Even  if  the 
universal  forces  in  nature  are  in  direct  opposition  to  the 
inner  forces  by  which  our  body  subsists,  science  teaches 
us  to  find  a  remedy,  an  antidote  against  poison,  a  cure  or 
even  a  protecting  power  against  sickness;  and  against  an 
infection  threatening  life,  which  formerly  used  to  destroy 
the  population  of  whole  nations,  and  to  throw  them  back  for 
centuries  in  cultivation  and  development,  science  brings  a 
union  of  forces  by  which  it  is  weakened  or  even  destroyed. 
We  may  even  regard  the  untutored  strength  of  man,  un- 
guided  by  reason,  as  a  crude  and  hostile  work  of  nature, 
which  frequently  destroyed  the  fruits  which  had  been  deve- 
loped by  the  civilizing  industry  of  many  centuries.  Natural 
science  has  contributed  in  an  extraordinaiy  manner  to  trans- 
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fonn  war  into  a  scientific  art,  which  can  Bcarcdj  be  brong^ 
to  a  high  degree  of  perfection  by  any  naticm,  if  it  has  not 
in  other  re^)ect8  attained  a  considerable  degree  of  deveiop- 
ment.  And  thus  this  expression  of  power,  which  is  at  all 
times  dangerous,  might  have  lost,  at  least  on  one  side,  some 
of  its  horrors.  In  short,  science  fadlitates,  enlarges^  and  in 
yarious  ways  seeores  our  conditi<Mi  in  life,  and  removes 
various  obstacles,  which  preyent  the  free  activity  of  the 
^iritual  deyelopment  of  mankind. 


II. 
Methods  of  Umversal  Natural  Philotophy,* 

§  10.  AU  precepts  which  can  be  given  for  the  investigatkm 
of  nature  must  spring  from  the  fundamental  truth :  That  the 
whole  of  nature  is  the  revelation  of  an  infinite  rational  will, 
and  that  it  is  the  task  of  science  to  recognize  as  much  of  it  as 
is  possible  to  finite  powars. 

From  this  great  fundamental  truth  there  proceeds  a  number 
of  fundamental  laws,  which  must  hover  before  the  eyes  of  the 
naturalist  as  eternal  guiding  stars.  His  chief  tai^  is:  To 
seek  for  Reason  in  Nature.  He  must  therefore  admit  that 
natural  laws  everywhere  harmonize 'with  reason,  and  that 
every  appearance  of  an  exception  to  this  rule  must  proceed 
firom  the  imperfection  of  his  knowledge. 

No  contradiction  is  possible  in  the  laws  of  Nature;  on  the 
contrary,  they  are  all  in  the  most  perfect  hamumy,  and  ecm- 
stitute  together  one  sole  inextinguishable  Whde.  K  we  direct 
our  attention  to  the  cause  of  the  dianges,  we  see  that  every- 
thing proceeds  with  perfect  consist^ice.  If  then  we  direct 
our  attention  to  what  has  been  ^ected,  we  shall  be  com- 
pelled to  admire  each  human  representation  ol  surpassing 
wisdom.  We  can  frequently  perceive  so  distinctly  the  exact 
consequence  of  events,  that  they  may  become  a  princi]^  of 
knowledge  to  us.    The  wisdom  of  the  end  in  view  is  elevated 

*  By  Natural  Philosophy  is  here  understood,  the  docCrine  of  tiie 
Tiniversal  natural  laws,  that  is,  of  the  laws  concemiDg  the  changes  n^ch 
may  take  place  in  all  bodies ;  for  instance,  all  bodies  may  bd  meved,  all 
may  be  heated,  and  cause  sether  to  osdilate. 


OP   XTKiySBSiLL  KATUBAI.  PHILOSOPHY.  455 

SO  fax  above  our  eapaeity,  that  our  reflections  upon  it  may 
certainly  lead  to  investigation,  but  can  give  us  no  foundation 
to  build  upon. 

iN'atural  laws  are  invariable  as  the  will  from  which  they 
originate. 

The  fundamental  forces  of  nature  are  indestructible.  By 
fundamental  forces  we  understand  the  simplest  and  most 
original  indications  by  which  the  creative  power  is  recognized 
in  external  nature. 

The  same  forces  always  act  according  to  the  same  laws. 
Actions  idiich  are  really  alike  must  proceed  from  the  same 
forces.  In  cnrder  to  investigate  the  laws  of  forces^  we  must 
endeavour  to  recognize  each  particular  force  in  its  purity, 
its  laws  of  action  in  its  simplicity;  but  at  the  same  time 
never  forget  that  each  force  is  only  a  part  of  the  Infinite 
Whole,  and  only  subsists  so  far  as  that  exists. 

We  endeavour  to  comprehend  Infinite  Reason  in  Nature 
with  our  limited  capacities,  therefore  we  must  constantly  be 
distrustful  of  our  own  knowledge,  and  only  confide  in  our 
representation  of  the  thoughts  of  nature,  in  so  far  as  they  are 
clearly  determined,  and  are  in  harmonv  with  all  which, 
according  to  our  perfect  conviction,  is  indisputably  true. 

We  must  compare  the  evidence  of  reason  with  experience : 
we  must  endeavour  to  change  the  evidence  of  experience  into 
an  evidence  of  reas<m. 

§  11.  The  basis  of  universal  Natural  Philosophy,  both 
according  to  the  idea  which  we  have  exhibited,  as  well 
as  by  the  manner  it  has  developed  itself  in  the  course  of  time, 
is  Experience.  Nature  exhibits  to  us  many  of  her  changes  so 
strongly  and  visibly,  that  we  cannot  avoid  remarking  them. 
These  are  the  every-day  experiences,  which  are  not  called  so 
because  most  of  them  are  of  daily  occurrence,  but  because 
they  are  perceived  by  no  more  than  an  every-day  attention. 
Others  we  only  discover  by  thought,  while  we  turn  our 
attention  upon  them.  To  gain  knowledge  from  these  in  this 
manner  is  called  to  observe.  Finally,  there  are  many  ex- 
periences which  are  not  immediately  exhibited  to  us  by 
Nature  in  a  very  intelligible  manner.  In  order  te  detect 
their  essential  character  more  narrowly,  we  must  endeavour 
to  bring  the  objects  together  so  that  their  effects  may 
be  more  comprehensible  to  us.  In  oth^  wonb,  in  order  to 
see  as  perfectly  as  possible  the  mode  of  operation  in  nature 
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we  must  understand  how  we  can  absolutely  set  them  in  action, 
and  as  it  were  compel  them  to  act  under  our  eyes.  This 
is  called  to  make  experiments — to  experimentalize.  Nature 
obliges  us  to  make  dally  experience ;  she  invites^  us  to  make 
observations  ;  we  perform  the  experiment  ourselves ;  it  is  a 
work  of  our  most  perfect  freedom.  It  is  easily  perceived 
that  these  are  all  d^rees  of  one  and  the  same  kind  of  know- 
ledge, which  are  so  intermingled  that  we  can  draw  no  defined 
limits  between  them.  Each  experience  easily  passes  with 
every  thinking  man  into  a  closer  contemplation,  which,  with- 
out any  perceptible  gap,  leads  him  on  to  actual  observations. 
From  a  mere  arbitrary  direction  of  attention  to  the  point 
which  at  that  time  particularly  constitutes  the  object  of 
curiosity,  he  soon  begins  to  compare,  to  distinguish,  and  to 
arrange  the  whole  variety  perceptible  to  the  senses,  which 
appears  to  be  in  connection.  He  endeavours  to  sharpen 
his  senses  by  practice;  he  strives  to  measure  their  power, 
to  prove  them,  and  to  determine  them,  and,  where  it  is 
possible,  to  corrcict  their  mistakes.  By  habit  he  acquires 
a  readiness  to  discover  what  is  rare  and  peculiar  in  natural 
events,  to  find  out  their  less  remarkable  similarities  and  differ- 
ences, and  exactly  to  distinguish  what  belongs  to  each 
individual  part.  Where  this  no  longer  suffices,  he  seeks  by 
artificial  means  to  facilitate  his  observations,  to  widen  their 
circle,  to  make  them  more  accurate.  He  measures  magnitudes 
by  arrangements  invented  for  the  purpose ;  he  understands 
how  to  enlarge  and  to  render  more  distinct  those  objects 
which  were  too  small  or  too  remote  for  the  power  of  his 
senses;  in  short,  by  artificial  and  arbitrary  means,  he  in- 
vestigates more  and  more  into  nature,  and  is  gradually 
changed  into  an  experimentalist,  who  uses  the  same  means 
as  the  ordinary  observer,  but  adds  new  ones,  and  particularly 
distinguishes  himself  by  greater  freedom.  Where  nature 
operates  with  variously  combined  forces,  he  seeks  to  retain 
some  of  them,  in  order  to  allow  the  others  to  work  more 
freely^-even  to  retain  all  the  others,  in  order  to  let  one  singly 
express  itself  with  freedom.  What  nature  accomplishes  on  a 
great  scale  he  must  often  endeavour  to  represent  on  a  smaller, 
in  order  to  bring  it  nearer  to  the  eye  ;  and  what  nature  pre- 
sents on  so  small  a  scale  that  it  woidd  even  elude  the  keenest 
sense,  he  must  know  how  to  render  visible  even  to  the  less 
quick-sighted,  for  which  purpose  he  has  certainly  far  more 
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means  than  the  casual  otserver.  He  must  know  how  to  bring 
what  nature  effects  only  for  one  sense  before  the  judgment- 
seat  of  the  others,  in  order  that  the  more  acute  may  clearly 
comprehend  what  the  weaker  only  dimly  perceived.  Indeed, 
in  order  to  view  properly  the  nature  of  the  thing,  he  places 
it  frequently  in  perfectly  new  relations,  never  before  offered 
by  nature ;  so  that  his  previous  suppositions  are  either  by  that 
means  strengthened  or  overthrown.  In  short,  he  everywhere 
seeks  to  compel  the  ibost  secret  powers  of  nature  to  reveal 
themselves,  and  endeavours  to  determine  their  course  by 
measure  and  weight.  The  elaboration  of  the  whole  riches  of 
external  knowledge  constitutes  the  great  connecting  art  of 
Experience,  whose  cultivation  to  a  degree  previously  im- 
known,  forms  the  peculiarity  of  modem  Natural  Science. 

§  12.  This  art  presupposes  many  spiritual  and  material  na- 
tund  endowments,  and  much  dexterity  acquired  by  long  prac- 
tice ;  yet  all  these  qualities  would  be  useless,  if  they  were  not 
guided  by  a  mind  familiar  with  nature.  To  have  seen  a  great 
number  of  natural  phenomena  is  not  to  have  an  insight 
into  nature.  Experience  only  becomes  instructive  to  us 
by  a  correct  combination.  To  observe  is  to  detect  the 
actions  of  nature ;  but  we  shall  not  advance  far  in  this  path, 
imless  we  have  a  notion  of  its  character.  To  make  experi- 
ments is  to  lay  questions  before  nature ;  but  he  alone  can  do 
that  beneficially  who  knows  what  he  should  ask.  Through 
the  whole  art  of  experience  it  is  therefore  necessary  that, 
upon  one  side,  the  inquirer  should  constantly  retain  the 
whole  in  his  view — for  otherwise  it  is  impossible  to  have  a 
clear  representation  of  the  parts;  on  the  other  side,  that 
he  should  regard  nothing  as  beneath  his  attention,  for  it 
still  belongs  to  the  whole.  He  should  never  forget  liat  the 
forces  by  which  life  and  motion  are  preserved  throughout 
nature  are  found  in  the  least  and  most  insignificant  as  well 
as  in  the  greatest  and  most  remarkable  objects.  Then  he 
will  enter  upon  his  work  with  the  utmost  earnestness  and 
attention,  reverentially  acknowledging  that  it  is  the  Eternal 
Source  of  nature  who  speaks  to  him,  even  in  the  most 
insignificant  object.  With  this  spirit  and  with  this  con- 
stant view  of  the  whole;  occupations  which  are  frequently 
troublesome,  and  which  enter  into  the  smallest  trifles,  lose 
their  insignificance  to  him;  he  elevates  them  to  himself,  and 
does  not  allow  himself  to  be  drawn  down  by  them.     He  does 
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not  ocmtent  himself  with  a  single  one-sided  experience.  He 
seeks  everywhere  to  combine  it  with  others,  to  deduce  the 
one  from  the  other,  and  to  arrange  all  in  such  a  maimer, 
that  the  whole  course  of  observations  or  experiments  repre- 
sent one  natural  law.  The  same  object  is  therefore  eiq)osed 
to  the  most  different  actions;  the  same  action  is  tried,  if  not 
upcm  all  bodies,  which  wotdd  be  impossible^  yet  upon  many 
of  each  division,  and  (m  the  most  remarkable,  which  chiefly 
differ  from  <Mie  another.  We  must  besides  search  for  the  same 
effect  as  variously  as  possible  in  the  observations*  and  pro- 
duce them  in  the  greatest  variety  of  forms  in  the  experiment 
(this  is  called,  to  vary  the  experiment),  in  order  thence  to  be 
able  to  see»  with  so  much  the  more  distinctness  and  cer- 
tainty, the  conditions  imder  which  they  occur.  It  is  only  by 
giving  the  observations  and  experiments  which  are  made 
such  a  cofuteciiony  such  cm  extension  and  variety^  that  his 
labour  can  procure  him  knowledge,  and  become  more  than 
an  imperfect  account  of  an  i8(^ated  phenomenon.  If  in  one 
or  more  connected  experiments  he  has  seen  a  certain  series  of 
phenomena,  which  succeeded  one  another  in  a  determined 
order,  he  begins  his  experiment  from  the  opposite  side,  in 
order  to  see  whether  all  follow  in  the  reversed  c^rd^,  that  is, 
the  experiment  must  be  made  in  both  the  opposed  directions 
that  are  possible ;  it  is  said  in  chemistry,  that  a  proof  is  only 
complete  when  it  is  both  analytical  and  syntheiicaL  If  it  is 
possible  by  observations  to  follow  the  same  course,  this  must 
naturally  happen.  In  this  manner  we  are  most  certainly 
convinced  that  we  have  had  the  c(»Tect  representation  of  the 
connection  of  natural  events.  Yet,  with  all  this,  we  might 
be  easily  deceived  if  we  allowed  circumstances  which  were 
foreign  to  the  purport  of  the  inquiry  to  be  mingled  with 
it.  When  this  happens,  the  observation  on  the  experiment 
is  different  from  what  we  expected,  and  with  r^ard  to  this 
idea,  we  say  that  it  is  not  pure.  Therefore,  in  observation 
we  must  turn  all  possible  attrition  to  the  surrounding  cir- 
cumstances. In  experiments  which  refer  to  the  nature  of 
matter,  we  must  only  select  it  pure,  free  from  extraneous 
matter,  and  where  it  depends  on  the  form  we  must  {vocure 
instruments  whose  perfection  for  the  attainment  of  the  givoi 
end  most  nearly  approaches  mathematical  exactitude;  but 
since  we  can  seldom  exhibit  an  object  which  perfectly  harmo- 
nizes with  the  idea,  we  must  endeavour  to  discover  the  devia- 
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tions,  and  bring  their  influence  to  bear ;  in  chemistry  we 
must,  therefore,  consider  the  nature  and  magnitude  of  the 
nnavoidable  impurities;  we  must  also  know  and  calculate 
upon  the  imperfections  in  the  instruments  of  measurement, 
and  thus  everywhere  penetrate  to  the  idea  through  the  senses. 
If  to  all  thU  we  still  add  a  complete  statement  of  all  the 
observationi^  or  the  definitions,  belonging  to  the  experiment, 
so  that  when  each  alteration  is  noted  down  its  magnitude  is 
confirmed,  and  its  connection  with  others  and  its  mutual  rela- 
tion to  outward  circumstances  is  not  lost  sight  of,  the  expla- 
nation is  exact.  Finally,  the  naturalist,  in  order  to  be  certain 
that  his  senses  have  not  deceived  him»  must  frequently  repeat 
his  observations  and  experiments. 

§  13.  In  Natural  Philosophy  the  experimental  manner  of 
proceeding  is  wholly  dominant,  on  which  account,  as  has  been 
previously  remained,  it  is  exclusively  named  Experimental 
Natural  Philosophy.  It  first  originated  indeed  in  daily  expe- 
rience and  observation,  and  still  derives  its  most  important 
nourishment  from  these,  though  they  have  almost  vanished 
from  its  report*  and  representation.  It  belongs  to  the  spirit  of 
Natural  Philosophy  to  turn  each  experience  and  each  observa- 
tion, as  much  as  possible,  into  an  experiment;  indeed,  it 
even  endeavours  thus  to  express  the  knowledge  that  has  been 
gained  by  reflection.  The  friend  of  nature  delights  in 
observing  her  operations ;  he  will  be  enabled  frequently  to 
recall  them  to  his  senses ;  he  is  anxious  to  know  them  as 
accurately  as  possible,  and  from  all  sides :  he  must  therefore 
be  master  of  the  investigation.  Thither  must  the  experi- 
ment lead  him.  Yet  everything  does  not  depend  on  that 
alone.  Experimental  art  will  only  then  have  attained  its 
completion,  when  it  enables  us  to  represent  all  the  laws  of 
nature  in  a  series  of  operations.  Meanwhile,  however  much 
our  art  must  remain  below  this  ideal,  still  it  is  its  ideal,  to 
which  it  must  aspire,  if  it  is  desirous  to  have  a  firm  basis  in 
itself,  and  not  to  be  merely  a  collection  of  tricks.  By  this 
c<miprehensive  experimental  statement.  Natural  Philosophy 
acquires  inmiediately  a  greater  solidity;  for  the  mere  con- 
clusions of  reason  alone,  however  profound  they  may  be  in 
themselves,  yet  presuppose  that  the  representation,  which  we 
have  formed  of  tie  object  of  inquiry,  reaUy  agrees  with  them. 
Yet  in  this  respect  we  easily  deceive  ourselves.  In  nature, 
so  many  circumstances  operate  at  every  point,  that  we  may 
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easily  oyerlook  one  or  the  other,  and  in  consequence  imagine 
a  representation  which  does  not  perfectly  correspond  with  the 
object.  But  if  the  experiment  proceeds  hand-in-hand  with 
thought,  an  error  is  only  possible  by  several  mistakes  en- 
countering one  another. 

§  14.  We  may,  however,  regard  experimental  art  from  a 
still  higher  power  of  view.  It  has  moulded  itself  into  a 
peculiar  creative  art  {Nachschaffungs-kunst)^  not  merely  in 
order  to  behold  the  external  world,  or  to  discover  its  nature, 
but  at  the  same  time  to  transfer  our  souls  into  creative 
activity,  so  as  by  that  means  to  produce  a  more  harmonious, 
living,  and  powerful  knowledge  of  the  constant  development 
of  nature.  Its  peculiarity  is  the  creative  mode  of  proceeding 
(the  genetic  method),  and  it  does  not  happen  only  when 
we  are  surrounded  by  material  objects,  but  it  is  also  per- 
fectly at  home  in  all  which  is  alone  exhibited  to  the  inner 
sense.  If  we  conceive  a  point  which  allows  itself  to  be 
moved,  in  order  to  describe  a  line,  or  a  line  moving  round 
one  of  its  terminal  points,  in  order  with  the  other  to  describe 
a  circle,  what  is  that  but  an  experimental  idea  ?  The  dif- 
ferential and  integral  calculation  consists  entirely  in  such 
mental  experiments  and  such  contemplations.  Where  this 
mode  of  procedure  takes  place  (and  it  does  so  much  more 
frequently  than  we  imagine),  it  is  particularly  calculated 
to  satisfy  the  endeavours  of  a  lively  and  powerful  thirst  for 
knowledge;  for  through  other  kinds  of  representation  we 
generally  learn  more  why  one  mxjtst  he  convinced  that  this  or 
that  is  the  case,  than  why  it  really  is  so.  Here  we  see  the 
origin  of  every  truth.  The  origin  of  its  existence  and  of  our 
certainty  therefore  coincide,  so  that  if  it  is  represented  in 
this  manner^  it  is  already  proved.  If  it  now  belongs  to  the 
nature  of  natural  philosophy,  to  let  us  follow  the  develop- 
ment of  the  ideas  of  the  thing,  it  is  evident  that  we  must 
often  take  refuge  in  those  experimental  ideas  which  hitherto 
we  have  too  much  overlooked.  Kant  has  given  us,  in  his 
metaphysical  rudiments  of  natural  science,  the  most  beau- 
tiful examples  of  this  representation,  yet  without  bringing 
forward  the  view  introduced  here. 

§  15.  Matliematics  take  considerable  part  in  the  explana- 
tion of  natural  philosophy,  but  they  belong  also  to  the  very 
nature  of  the  thing.  Each  change,  and  likewise  each  por- 
tion of  these  changes,   has  indeed  its  magnitude.    These 
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magnitudes,  as  well  as  the  manner  in  which  they  result  from 
one  another,  can  only  be  determined  by  the  aid  of  mathe- 
matics. The  doctrine  of  motion  is  almost  entirely  changed 
into  mathematics.  The  doctrine  of  forces*  awaits  the  in- 
ventiye  spirit,  which  may  lead  it  to  the  same  point,  for  the 
inner  forces  are  exhibited  to  us  in  time  and  space,  and 
their  laws  can  only  then  be  considered  as  perfectly  known, 
when  we  can  represent  all  apparent  relations  in  their  true 
magnitude.  Many  of  the  most  distinguished  labourers  in 
natural  philosophy  have  too  strenuously  endeavoured  to  im- 
press upon  it  the  form  of  mathematics,  or  rather  Euclid^s 
geometry,  whence  it  was  regarded  as  an  applied  mathematics. 
By  that  means  we  deprive  science  of  its  natural  form.  The 
mathematician  endeavours  to  deduce  all  his  propositions  from 
the  smallest  number  of  single  fundamental  truths;  all  other 
views  are  sacrificed  to  an  artificial  severity  in  the  proof. 
Even  in  the  applied  parts  of  his  science,  where  he  must 
borrow  certain  fundamental  experiences,  next  to  clearness 
and  precision,  he  seeks  solely  to  be  as  independent  as  possible. 
The  naturalist,  on  the  other  hand,  especially  endeavours  to 
find  the  most  direct  connection  between  the  operations  of  the 
various  forces  of  nature.  The  experiences  which  the  mathe- 
matician can  only  borrow,  are  to  him  a  property.  He  does 
not,  therefore,  fear  to  use  them  abundantly  as  his  proofs,  if 
he  can  only  represent  them  with  the  clear  impression  of  their 
inward  connection ;  therefore,  he  often  deduces  propositions 
direct  from  the  nature  of  an  action,  which  the  mathematician 
discovers  only  by  a  circuitous  route  from  some  fundamental 
truth,  on  which  the  latter  prefers  to  build.  Applied  mathe- 
matics and  natural  philosophy  thus  treat  of  the  same  subject, 
and  have  this  also  in  common,  that  they  wish  to  show  us  the 
reasonable  connection  between  the  same  things ;  but  the  one 
will  show  it  as  it  were  by  compulsion,  and  is  satisfied  with  an 
artificial  connection  when  it  can  find  no  natural  one;  the 
other,  on  the  contrary,  will  see  the  thing  in  its  most  natural, 

*  In  the  first  edition  of  this  paragraph,  and  also  previooslj,  I  have 
entitled  the  doctrine  of  forces,  all  those  portions  of  physics  which  are 
not  the  simple  doctrine  of  motion;  and  the  same  with  the  doctrine  of 
the  laws  of  chemical  combinations  and  separations,  the  doctrine  of  elec- 
tricity, magnetism,  and  the  action  of  heat  and  light.  However  much  all 
these  operations  point  to  inward  movements,  I  have  not  hitherto  betn 
willing  to  change  the  name  of  Doctrine  of  Forces. 
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or  we  may  rather  say  in  its  immediate  connection  with  reason, 
and  is  contented  with  no  ot&er.  We  may,  therefore,  indeed 
assert,  that  both  mnst  encounter  one  another  at  a  certain 
degree  of  perfection.  Mathematics  and  natural  philosophy 
must  er^where  ap|HX)ach  an  inward  union.  The  former  re- 
presents the  natural  laws  for  ms^nitudes,  the  latter  the  laws  for 
objects  which  have  magnitude,  and  which  coincide  widi  it  in 
every  operation.  The  one  has,  therefore,  at  all  times  oon- 
tributed  to  llie  development  of  the  other.  K  the  former  has 
presented  to  ihe  latter  somewhat  of  its  certainty  and  its  power 
of  invention,  the  latter  has  again  presented  the  former  many 
new  and  essentially  constituent  parts,  and  will  certainly  add 
StiU  more  by  the  development  of  the  doctrine  c^  forces.  We 
have  brought  natural  plulosc^hy  sufficiently  near,  perhaps  too 
near,  to  mathematics :  it  is  probaUy  time  that  mathematies 
should  oideavour  to  approach  natural  philosophy.  Geometry 
in  its  present  form  will  always  be  one  of  the  most  splendkL 
monmnents  of  the  human  miiHl,  and  will  sorve  to  exercise  and 
sharpen  the  understanding  by  its  inward  perfection;  but  may 
not  another  mode  of  explanation  be  able  to  subsist  along  with 
it,  in  which  all  geometruial  propositicms  may  be  represented  by 
a  series  of  experimental  ideas  ?  We  should  by  that  means  open 
for  mathematics  a  for  brighter  and  more  immediate  insight 
into  the  actual  source  of  each  truth,  and  a  much  closer 
amalgamation  between  it  and  natural  philosophy  would  thus 
be  gained  than  formerly  existed.  The  progress  of  natural 
philosophy  will,  on  its  side,  forward  this  amalgamation;  for 
the  farther  it  advances  the  more  it  will  succeed  to  refer  aH 
operations  to  individual  forces,  whose  power  and  condition, 
in  time  and  space,  will  constitute  its  essential  object.  By 
that  means  our  science  must  change  itsdf  into  a  mathemsitifJB 
of  nature,  which  certainly,  both  in  form  as  in  contacts,  w31 
far  surpass  what  has  hitherto  existed.* 

§  16.  When  we  discover  the  universal  natural  law  which  a 
phenomenon  obeys,  or  wh^i  we  refer  a  more  limited  natural 

*  I  had  already  attempted  a  repreaentation  of  geometry,  ta  above 
described  (namely,  after  the  genetic  method),  before  the  pabHoatioB  of 
this  programme.  I  can  no  longer  hope  to  accomplish  this  work.  One 
of  my  former  pupils,  Mr.  Rector  Siemesen,  in  Hdsingor,  has  ad<^»ted  the 
idea,  bat  has  treated '  it  independently,  according  to  his  own  views. 
There  are  also  some  far  earlier  attempts  of  this  k^d.  Besides  all  Uus, 
there  is  yet  more  to  be  accomplished. 
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law  to  a  more  universal  one,  we  say  it  is  explained.  It  may 
be  liiought  that  we,  comprehend  a  less  distributed  operation 
under  one  more  widely  distributed,  and  in  this  manner  the 
explanation  of  the  <^»eration  is  viewed  as  the  testimony  of  its 
cause,  ^h^i  we  do  not  clearly  see  what  natural  law  is 
obeyed  by  an  operation,  or  by  a  union  of  operations,  ws 
eii^bsavour  to  obviate  thk  want  by  a  presupposition.  We  have 
bestowed  on  these  presuppositions  the  name  of  hypotheses. 
We  must  view  them  really  as  an  experimental  idea,  by  which 
we  can  discover  whether  anything  can  be  explained  by  a 
oerCain  presupposition,  included  with  the  remaining  laws  of 
nsture.  If  we  find  that  everything  in  a  rich  and  many- 
sided  experience,  may  be  understood  by  presuppositions,  we 
*&But  it  to  be  true.  If,  on  the  other  hand,  we  find  a  cir- 
eizmstance  opposed  to  the  presupposition,  it  is  rejected ;  we 
llieu  seek  for  a  mew  one,  which  is  perhaps  again  overthrown  by 
a  similar  tnal;  and  so  <hi  till  we  meet  witi^  one  which  is  not 
destroyed  by  the  trial.  When  an  hypothesis  is  not  indeed 
refuted  by  experience,  but  yet  does  not  explain  everything 
that  it  should  explain,  we  regard  it  as  more  or  less  probable, 
in  proportion  to  the  completeness  of  the  explanation.  The 
ttA  of  investigation  has  not  therelcnre  been  entirely  solved, 
which  tends  to  destroy  conjecture  as  conjecture,  ei^er  l^  a 
perfect  oonfirmaldon  or  by  a  perfect  contradiction;  but  it 
remams  as  a  question  proposed  upon  a  principle;  and  so 
vegarded,  it  remmtm  (u  a  oot^ture  to  he  proved,  or  as  a 
probable  supposition,  which  we  endeavour  to  place  in  connect 
tion  with  tbe  rest  of  philosophy.  Every  conjecture  may  really 
be  regarded  at  once  fixmi  both  sides,  but  in  general  there  is  a 
pteponderaaee  on  <me  side,  so  that  either  there  is  a  strong 
dnaand  for  furtlier  investigations,  or  the  probability  must 
be  taken  almost  solely  into  consideration,  because  the  present 
condition  of  the  thing  permits  no  fiirther  inquiry.  The 
Ibiiiier  appear  as  active,  living  elements,  in  the  develop- 
ment of  science;  the  ktter,  on  die  contrary,  often  hinder  its 
pn^ress,  since  they  take  such  root  with  those  who  are 
caimx>lled  by  habit,  that  1^bsy  are  defended  as  if  they  were 
confirmed  tru^. 

§  17.  The  complete  confirmation  of  an  hypothesis  or  its 
transition  to  a  state  of  certainty,  requires  that  all  the  conse- 
^{uenoes  which  are  deduced  from  the  admitted  presupjlositicai 
fdumld  really  coincide  in  experience.      If  we  oould  have 
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deduced  from  it  all  possible  results,  and  found  them  all  con- 
firmed, then  the  hypothesis  would  be  changed  into  certainty; 
for  it  is  impossible  that  two  different  causes  can  produce 
effects  which  are  in  every  respect  similar.  But  since  our 
knowledge  and  experiences  are  limited,  we  must  be  content 
to  go  as  far  in  this  respect  as  our  powers  will  permit.  First, 
the  hypothesis  must  be  expressed  with  the  utmost  simpHcily 
and  clearness.  This  circumstance  is  of  the  greatest  import- 
ance, and  its  neglect  has  caused  incalculable  confusion.  We 
must  then  deduce  from  the  assumed  presupposition  as  many 
direct  results  as  we  can  derive.  If  experience  contradicts 
some  of  them  in  such  a  way  that  we  cannot  hope  to  solve  the 
dij£culty,  the  fate  of  the  hypothesis  is  thus  also  at  the  same 
time  settled.  On  the  other  hand,  if  the>  results  deduced 
harmonize  with  the  experiences  which  have  been  compared, 
we  must  further  prove  whether  the  residts  of  Continued  con- 
clusions also  harmonize  with  the  reality,  and  whether  this  is 
also  the  case  in  combined  relative  conditions.  If  this  be  the 
case,  and  in  such  a  manner  that  not  only  every  part  of  the 
operations  which  have  been  investigated  take  place,  but  that 
they  also  take  place  in  the  same  order,  and  exhibit  themselves 
in  that  degree  of  magnitude  in  which  they  ought  to  exhibit 
themselves  according  to  the  results  which  have  been  deduced 
from  the  presuppositions,  and  if  they  at  length  foil,  when  by  the 
same  results  they  should  fail,  probability  has  passed  into  cer- 
tainty; for  in  order  that  all  this  should  take  place,  innumerable 
circumstances  must  really  coincide,  although  but  small  portions 
of  them  attract  our  notice,  and  thence  the  probabili^  is  in- 
finite, that  is,  certainty.  In  this  coincidence  of  ideas  with 
experience,  the  harmony  of  the  magnitudes  which  are  calcu- 
lated upon  with  the  real  magnitudes  is  of  inmiense  import- 
ance, and  is  almost  alone  sufficient  for  confirmation ;  because 
in  an  infinite  number  of  possible  cases,  exactly  the  one  given 
harmonizes  with  the  calculation.  We  could  in  this  manner 
confirm  even  a  presupposed  cause,  or  a  probable  natural  law, 
which  has  never  come  forward  in  experience.  But  in  such  a 
case  there  must  be  the  most  perfect  and  many^ided  coin- 
cidence between  conclusions  and  experiences,  and  here, 
perhaps,  we  shoidd  never  satisfy  the  just  demands  of  science. 
For  the  sake  of  trial,  such  an  hypotiiesis  may  be  permitted, 
since  it  may  lead  to  the  discovery  of  what  was  hitherto  un- 
known, although  it  must  always  be  regarded  as  easily  leading 
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to  what  is  &lse ;  but  if  assumed  as  a  probable  supposition  in 
science,  by  which  it  becomes  more  closely  connect^  with  the 
other  elements  of  science,  it  is  objectionable.  Therefore  an 
hypothesis  which  is  permitted  in  the  system  of  science  ought 
only  to  relate  to  the  connection  between  a  cause  or  a  universal 
law  of  nature,  of  whose  existence  we  are  certain,  and  whose 
action  or  more  limited  natural  law  we  would  from  it  explain. 
Finally,  we  must  especially  avoid  mingling  hypotheses  with 
the  declared  truths  of  science.  In  this  respect  we  must  dis- 
tinguish between  the  connection  and  the  imion  of  many 
phenomena  which  are  always  expressed  by  hypotheses,  and 
the  opinion  on  the  unknown  causes  of  effects,  which  with 
them  will  equally  force  themselves  on  our  notice.  If  we 
can  but  perceive  this  clearly,  and,  rejecting  the  latter,  hold 
fast  alone  to  the  former,  we  shall  seldom  be  losers. 
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